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The Role of London 
in the Industrial Geography of 


Great Britain 


M. J. WISE 


fe IS NOW OVER HALF A CENTURY Since the study and teaching of 
geography became firmly established in the London School of Econo- 
mics under the direction of Sir Halford Mackinder, and it was Sir 
Halford himself who first guided the interests of the members of the 
School into the many geographical problems presented by the London 
region. With characteristic insight, he wrote of the life of the great 
city at the beginning of the twentieth century as exhibiting “‘a daily 
throb as of a huge pulsating heart. Every evening half a million men 
are sent in quick streams, like corpuscles of blood in the arteries, along 
the railways and the trunk roads outwards to the suburbs. Every 
morning they return, crowding into the square mile or two wherein 
the exchanges of the world are finally adjusted.”’! Mackinder’s succes- 
sors in the School of Economics and, since 1922, in the Joint School of 
Geography have continued to probe the ever-widening complex of 
problems. Early contributions included Dr. Hilda Ormsby’s London on 
the Thames? and Professor Rodwell Jones’s Geography of London River.® 
For many years Dr. Ormsby conducted a London Seminar in which 
much valuable work was accomplished. During the 1930’s and 1940's 
work was continued by, among others, Professor S. W. Wooldridge on 
the influence of physical conditions, by Professor S. H. Beaver on the 
development of transport networks, by Professor O. H. K. Spate on 
the historical geography of London and by Professor Stamp, Dr. 
Willatts and others on problems presented by changing patterns of 
land use. More recently, we have been increasingly concerned with 
the industrial development of Greater London, a subject on which 
relatively little geographical work has been undertaken since D. H. 
Smith’s survey of 1933.4 A study of the industries of west London has 
been completed by Mr. B. A. Bates® and further studies are now in 
progress of industrial areas in north, east and south London.® 
To the student of the industrial geography of Great Britain the 
phenomenon of the recent industrial growth of London presents an 
irresistible attraction. There can be little question that, of all the 
problems that arise in the attempt to plan, in an ordered fashion, the 
» Dr. Wise is Sir Ernest Cassel Reader in Economic Geography at the London School 


of Economics and Political Science. His paper was delivered as a contribution to a symposium 
on London at the Annual Conference of the Geographical Association, on 5th January, 1956. 
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pattern of the industry and population of Great Britain, those of London 
are the largest and most difficult of solution. Convincing evidence of 
this can easily be found in the pages of the Report of the Royal Com- 
mission on the Distribution of the Industrial Population (the Barlow 
Commission) published in 1940,7 a document in which the basic 
doctrines that have since been followed in national planning were laid 
down. It is well known that, in the period between the two world wars, 
Greater London grew rapidly in population and came to absorb an 
increasing share of the new industrial enterprise of the country. 
Between 1923 and 1937, the number of persons insured against 
unemployment in Greater London rose from 1-95 m. to 2°65 m. or by 
36-1 per cent compared with a general increase for Great Britain of 
only 223 per cent. In the wider area of London and the Home Counties 
the increase was as high as 42:7 per cent.§ Half a million people 
migrated into London, while if a slightly wider area than that of 
Greater London is used, the net gain by migration over the same 
period was of the order of one million. The high immigration into 
Greater London and the great increase which occurred in its insured 
population were largely due to industrial development. The attraction 
of London at this period is well illustrated by Board of Trade figures of 
new factory building. For the six years 1932-7, of the net increase in 
Great Britain of 644 factories employing 25 or more persons no less 
than 532, or 82 per cent, were located in Greater London, which also 
accounted for about one-third of the extensions to existing factories.® 
The relative importance of the growth of Greater London can be 
demonstrated also in other ways—by reference, for example, to the 
increase in value of the industrial product of the region—but this is not 
our main purpose. It was not surprising that, in the light of conditions 
existing in the period immediately prior to the outbreak of war, with 
the problem of the “‘Depressed”’ areas?° still in the front of the public 
mind, that the Barlow Commission called for the encouragement by the 
Government of a better balance of industrial development throughout 
the various regions of Great Britain. In presenting the problem of the 
continued rapid growth of Greater London as nothing less than a 
national evil, the Commissioners were representing a very generally 
accepted view-point. “It is not only that the mere size, spread and 
growth of this great conurbation tend to accentuate the various dis- 
advantages present . . . in other conurbations, but also the trend of 
migration to London is on so large a scale and of so serious a character 
that it can hardly fail to increase in the future the disadvantages already 
shown to exist.” And, in their recommendations, they represented 
that “the continued drift of the industrial population to London and 
the Home Counties constitutes a social, economic and strategical 
problem which demands immediate attention.” 

In the formulation of plans for the London region at the end of the 
war, these considerations found expression; indeed they formed basic 
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assumptions to the Greater London Plan, prepared by Sir Patrick 
Abercrombie in 1944. ‘“‘The total population of the area will not 
increase,” he wrote, “but, on the contrary, will be somewhat reduced.”’}2 
Inseparable from consideration of London’s industrial future, the 
decentralization of persons and industry from congested central areas 
was also proposed—this, again, in accordance with the general tenor 
of the Barlow recommendations. Abercrombie advanced proposals for 
a mass re-grouping of rather more than one million people. Of these, 
three-quarters were to be rehoused in existing and new towns in and 
near the Greater London Planning region and the remaining quarter 
were to be removed outside the region altogether.!3 These two objects, 
the stabilization of total population and industry in London and the 
decentralization of the congested core areas have become accepted 
canons of planning policy at all levels from local authority to national 
government. 

It will be appropriate, before any assessment of the success or failure 
of these policies is attempted, to clarify the forces that were at work 
between the wars and are still active to influence the industrial growth 
of Greater London. They must be seen in the light of general develop- 
ments affecting the location of industry in Britain, notably the develop- 
ment of electric power and advances in power utilization which freed a 
wide range of industry from dependence upon immediate proximity to 
coal resources, the growth of road transport and the emergence of a 
wide range of new industries and industrial techniques associated with 
the advances in technology during the twentieth century and with the 
improvement in material standards of living.1* 

For these “new” industries London has had a special attraction for 
it comprises by far the largest market in the country, whether measured 
merely in terms of size of population or more appropriately, perhaps, in 
terms of income per head. A large population (in Greater London 
about one-fifth of that of England and Wales) is concentrated in a small 
area and possesses a relatively high purchasing power. In the produc- 
tion and sale of many commodities, of food and drink for example, or 
of wireless and television sets or of household equipment, close contact 
with the consumer has become an essential in industrial location; the 
supplying of orders in the least possible time, the provision of facilities 
for repair and after-sales service have become of the first importance. 

London is not only the greatest market, it possesses also the largest 
supply of labour. Here manufacturers have been able to procure 
readily the skilled personnel and trained managers; here, too, have 
been readily available supplies of relatively unskilled labour capable 
of profiting from the short training now necessary to produce a satis- 
factory labour force in many industries. It has been argued that 
the productivity of labour is higher in London than in any other region 
of Great Britain!® and, even if this is open to some question, the very 
rumour of it may have been enough to attract manufacturers to London. 
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Manufacturers locating in London have derived prestige from the posi- 
tion of London as the capital and centre of national administration. 
They have been able to rely on the presence of a wide range of essential 
services, ranging from banking and insurance on the one hand to 
merchanting and warehousing services on the other. Manufacturers 
have had the benefit of the services of middlemen engaged in the 
procuring and distribution of raw materials, such as rubber, timber, 
metals, chemicals, and materials for the food and drink industries. 
Manufacturers have, in fact, shared in the general economies arising 
from the scale of industrial development, not least the rise of a wide 
range of trades linked to and associated with one another. 

Of especial importance are the further developments that have taken 
place in transport facilities. London enjoys the commanding advantage 
of the presence of the Port of London. The tendency for industries to 
locate at port sites where goods are transferred from one means of 
transport to another, and where bulk may be easily broken, is well 
known and needs no further elaboration. The special importance of the 
Port and the associated waterways in the location of industries such as 
the timber, milling, paper, oil-refining and gas and electricity indus- 
tries, to name but a few, can be easily demonstrated. Whatever reasons 
influenced their early development the presence of the transport net of 
canals, railways and roads, converging on the Metropolis, has made 
London a most convenient point for the assembly of raw materials of 
all types and the disposal of the finished products. In terms of the 
modern emphasis on assembly industries, the importance of this factor 
can hardly be over-estimated. It is indeed often demonstrated by 
reference to the rapid development of factories along the main arterial 
roads of west London in the inter-war period. The development of air 
transport has confirmed London’s position as the hub of the national 
network of routes. 

London’s industrial expansion has been facilitated by the ease with 
which factory buildings and equipment can be modified to suit the 
needs of new processes of manufacture. London’s industries, like those 
of Birmingham, have been able to follow the changing vagaries of taste 
and fashion without difficulty and to adapt themselves to employ new 
ideas and to produce new types of products made possible by advances 
in scientific technology. 

Any explanation of the industrial advance of London is not complete 
without some examination of the industrial structure. It has been 
made clear by a number of investigations that the explanation of the 
relative increase in the importance of London during the inter-war 
period lay largely in the fact that the industries of the London area did 
not include a representative cross-section of the nation’s industries as a 
whole. The industrial structure of London contained a much higher 
proportion of those industries that were expanding than that of any 
other area.1® Not only was London not dependent on any one group 
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of industries but its broadly based structure included such advancing 
industries as, to mention only one, the electrical and allied trades. 

It may now be useful to examine the industrial structure of London 
in relation to that of Great Britain (Fig. 1). Out of a total of employed 
persons for Great Britain in June 1954 of 21,190,000, some 5,385,000 
were employed in London and the Southeast Region (including in 
addition to the City and County of London, Middlesex, Kent, Surrey, 
Sussex and parts of Hertfordshire and Essex).1” This represents 25-4 
per cent. The comparable figure for 1948 was 25-06 per cent and it 
seems that a slight but none the less significant increase has taken place 
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Fig. 1.—Employment structure, Great Britain and London, 1950. Based on 
Ministry of Labour Tables relating to employment and unemployment in Great Britain, 
1948, 1949, 1950, H.M.S.O. 1951. 


since the end of the war. For the narrower area of Greater London the 
figure is about 21 per cent. Compared with Great Britain, Greater 
London has about 17-1 per cent!8 of the total population. 

In Fig. 1 employment statistics have been broken down into the 
twenty-four main occupational groups of the Standard Industrial 
Classification and converted to percentages of the total employed 
respectively in Great Britain and Greater London. Considered first 
under the three main heads of Extractive, Manufacturing and Servicing 
industries, we find that the share of the extractive industries in 
London’s structure is small—o-63 per cent against 8-4 per cent for 
Great Britain. On the other hand, London has far more than her share 
of the servicing industries which form 62-65 per cent against 51 per cent 
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for Great Britain. These cover a wide range—from building to bus 
conducting, and the figures, if anything, under-estimate the importance 
of this group in London’s economy. Some 36-74 per cent of employed 
persons are engaged in manufacturing against 40-7 per cent for Great 
Britain as a whole. This total is, perhaps, slightly swelled for London 
by the fact that the statistics are given by employment and not by 
occupation. Since many firms have their head offices in London their 
administrative staffs may also be included in the industry totals. The 
position becomes even more interesting when the individual industrial 
groups are examined. For example, a slightly larger percentage of 
London’s industrial population is employed in the chemical industries 
than in the country as a whole. This is a wide group ranging from coke 
ovens and by-products works and explosives, relatively unimportant 
in London, to pharmaceutical and toilet preparations and paint and 
varnish manufacture which are well represented. 

There is, too, a very interesting position in the group entitled 
Engineering, Shipbuilding and Electrical Goods. This is, of course, a 
very wide classification and London has relatively few employed in 
shipbuilding and marine engineering, agricultural and textile machi- 
nery, but more than double the national figure for electrical wires and 
cables, telegraph and telephone apparatus, wireless valves, electric 
lamps and gramophones. London has a relatively low proportion of 
employment in the Vehicles group, though the sub-group Motor 
Repairers and Garages is strong, significantly related to the existence 
of the London market. The strong position of Jewellery and Precision 
Instruments manufacture is clear: in the sub-group Musical Instru- 
ments London accounts for two-thirds of all employed nationally. It is 
not surprising to find textile manufacture occupying a low place in 
London’s industrial structure in view of the strong localizations else- 
where in the country, but the clothing group is strong in London, 
especially the Dressmaking and Tailoring sub-groups, which have 
marked concentrations in both the East End and the West End, in 
Stepney and Westminster. Nor is it altogether surprising to find the 
Paper and Printing group occupying a more important place in the 
industrial structure of London than for the country as a whole. In the 
small group of Other Manufacturing Industries, it is interesting to note 
the concentration of the production and printing of cinematograph 
films in London, which has no less than 83 per cent of all those 
employed in Great Britain. The groups near the foot of the diagram 
clearly demonstrate the important position occupied by the servicing 
industries in the industrial structure of the Metropolis. 

Our arguments so far tend to the conclusion that Greater London 
itself and, for that matter, the surrounding district included within the 
Greater London Planning Region, forms an industrial area of high 
importance in the British economy. London lacks extractive industries 
and textile manufacture, but its industrial structure includes a great 
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variety of trades and a high proportion of those that have been recently 
expanding nationally. London has advantages for the location and 
development of secondary and tertiary industry that are unequalled by 
any other industrial area in Britain, even by the West Midlands, where 
somewhat similar advantages have existed. There are also, it must be 
remembered, certain disadvantages, including, to name but some, the 
great congestion of traffic, the increased length and cost of the journey 
to work, loss of access to the countryside and the problem of atmospheric 
pollution. On strategic grounds, the concentration of population and 
industry in London is a matter for concern. Nevertheless, it seems true 
that, in the absence of Government policy to the contrary, the London 
area would continue to expand both actually and relatively in the 
industrial economy of the country as a whole. 


We may now return to the two connected problems that were posed 
earlier, the decentralization of industry and population and the 
stabilization or reduction of the size of Greater London. 

Decentralization, or, as it has also been termed, “‘suburbanization”’ 
is by no means new. A movement outwards of population from Inner 
London has been in progress for many years. Both the Greater London 
and the County of London Plans recommended large-scale decentraliza- 
tion; the County of London Development Plan 19511° proposed the 
movement of 380,000 in the first twenty years of the plan. There has 
been since the end of the war a very considerable planned outward 
movement. It has taken three main forms:— 

1. The decentralization of people to new estates built by the London County 
Council but sited in Outer London outside the borders of the County itself. In 
the words of Professor W. A. Robson, “‘the L.C.C. has become in effect 
a colonizing power, like ancient Rome, pouring out the treasure and 
labour of her citizens in order to make homes for them in foreign 
lands.” There are now 18 principal out-county estates (Fig. 2) and up 
to the end of 1955 about 138,000 persons had been moved out to them. 
This: solution to the decentralization problem has a number of draw- 
backs. They include the failure of new factory building to keep pace 
with the demand for employment. At the end of 1955 industrial 
employment on these estates was available for only about 6,500. For 
the rest, employment is found at a distance, often within the County 
itself, and the problems of journeying to work are often acute. Other 
social problems have also arisen.?° 

2. The movement of people and industry to the “New Towns.” Eight new 
towns were designated between 1946 and 1949. These are Stevenage, 
Crawley, Hemel Hempstead, Harlow, Welwyn Garden City, Hatfield, 
Basildon and Bracknell (Fig. 2). The original population of the 
designated areas was, in round terms, 100,000. ‘Their population at the 
end of 1954. was 173,000, a net gain of about 74,000. The present rate 
of house building of 10,000 a year should soon be stepped up to 13,000, 
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and industry is, in general, keeping pace with the growth of population. 
At the end of 1954 over 17,000 were employed in new factories while 
factories to employ a further 11,000 were under construction.** 

3. The movement of population and industry to other towns lying outside the 
Greater London area but within a general radius of about 100 miles. The L.C.C. 
has obtained powers to negotiate with local authorities for the housing 
of Londoners in an area extending, roughly, southeast of a line from 
the Wash to the Solent. The first Londoner moved to Bletchley in 
August 1952 and agreement has been reached also with Swindon. A 
recent progress report from the L.C.C.” speaks of placing 65,000 
people in expanding towns, including 47,000 under negotiations 
now taking place with 13 local authorities—Aylesbury, Grantham, 
Letchworth, Thetford, Haverhill, Bury St. Edmunds, Huntingdon, 
the Luton-Dunstable district, Ashford, Peterborough, Basingstoke, 
Kettering and Wellingborough. Not all these negotiations may be 
successful—indeed those with Ashford are reported to have broken 
down.” Two important points arise. Firstly, even if all these plans, 
out-county estates, new towns and expanded towns, are realized, other 
schemes will still be necessary to complete the overspill programme. 
The L.C.C. has urged the creation of another ‘““New Town”’ for the 
specific purpose of receiving overspill population from London and on 
the council of which the L.C.C. would be represented. It has also 
urged that, since the reasons for decentralization are partly, at any rate, 
national in character, the major part of the cost of these new develop- 
ments should be a national charge.*4 Negotiations with Ashford did 
indeed fail on the financial questions, and similar considerations have 
held up progress at Bletchley.*® 

Secondly, and this is a vital question, grave difficulties have arisen 
over the conversion of the land vacated by industry in the inner areas 
of London to other than industrial use. The position, broadly expressed, 
is that as industry moves out of inner London its place is taken by other 
industrial concerns. Mr. E. J. L. Griffith of the L.C.C. has made a 
study of the destinations and types of firms moving out of the County 
area.?® Of 145 firms studied, 73 moved to out-county estates, 71 to 
new towns and 1 to an expanded town. The concerns studied showed 
a wide variety of type, especially engineering and electrical (50), wood 
and cork (12), service industries (12), other metals (11) and clothing 
(10). Firms had been encouraged to move out of the inner areas by 
high rent, poor buildings, the long journey to work, the lack of canteen 
and other services, labour shortage, lack of room for expansion and 
other reasons. The real difficulty in this process is that the majority of. 
the sites vacated in congested city areas are quickly entered by other 
industrial concerns. In 1952, out of 23 premises, used by 18 firms 
that had moved out, 22 sites were re-occupied by other firms for 
purposes essentially similar to those of the previous users. It is clear 
that the policy of decentralization is unlikely to succeed unless and 
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Fig. 2.—The Greater London Planning Area. 


until the control of vacated premises can be secured for sterilization 
from industrial use. The L.C.C., in fact, has recently asked the 
Minister of Housing and Local Government to increase the grants 
payable on the loss incurred in acquiring industrial premises and to 
give further controlling powers to the extent necessary to secure planned 
re-occupation of the site. The purchase of vacated premises and the 
site is indeed a costly matter. Estimates for 1954 showed the average 
costs of acquiring industrial premises, including the costs of disturbance 
and compensation, to be of the order of £100,000 an acre. 

It is clear that the problem of decentralization is a very complex one. 
The movement outwards of people and homes must be accompanied 
by an equal movement of jobs, but it is now increasingly evident that 
the number of jobs that can be exported is strictly limited. Particularly, 


228 GEOGRAPHY 


it is difficult to see how any significant decrease of employment is 
possible in the central core of London, where, indeed, new office 
building to employ 70,000 additional workers is now under construc- 
tion. To move people outwards without jobs is but to add to the present 
crucial problems of congested transport. Some students of the problem 
now adhere to the view that it is new house building within London that 
is a vital necessity.?’ 


And now we come to the major problem of all. How far can the 
programme of restriction of the size of London’s industry be carried 
out ?—or, on the other hand, are some modifications now necessary to 
the view that this is a national necessity ? 

Interest in this problem has redoubled in recent months following 
the publication of Board of Trade figures for approved industrial 
building for 1954 and 1955.28 It is generally known that any industrial 
concern seeking to build new premises or to expand existing premises 
by more than 5,000 square feet is required to obtain a certificate of 
authority from the Board of Trade. This is the main method by 
which control of industrial location is exercised. In the years immedi- 
ately after the war, this system of control was used to assist the growth 
of industry in the Development Areas and pressure was brought to 
bear on would-be developers to site their factories in these areas. In 
1945-7, for example, London and the South-eastern Region accounted 
for only 1-4 million square feet of industrial building approved out of 
a total of 30-6 million, while Wales had 5-9 million (annual averages) 
(Fig. 3). In 1945, the London Region had only 2 per cent, the 
Development Areas taken together had 62 per cent. 

This situation has now changed. Over the last two or three years 
there has taken place an upward trend in the amount of building 
authorized for the country as a whole and in the proportion allotted 
to Greater London and the wider London Region. In 1954 the 
London Region accounted for 29 per cent (Greater London alone 
15 per cent), the West Midlands, another region to which a policy of 
restricting development has been advocated, 12 per cent, and the 
Development Areas taken together only 18 per cent.2® This does not 
mean that, to any extent, new firms are being allowed to enter the 
London area, but it does mean that London industrial concerns are 
expanding their factories and, in some cases, expanding after war 
damage, a process which, some say, should have been directed else- 
where. From the standpoint of the economic geographer, the increased 
demand for the extension of factory accommodation in London can 
hardly be called surprising. It can be argued with force that, in terms 
of the locational requirements of modern industry, the London area 
provides by far the most attractive locations in the whole country. 


Somewhat similar arguments apply, with only slightly less force, to the 
West Midlands. 
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Fig. 3.—Based on figures published in the Board of Trade Journal. 
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opportunities for employment continue to expand in these areas, and 
the signs are that they are so doing, new housing will have to be pro- 
vided far beyond the present urban boundaries. A new period of 
suburban sprawl might well be forecast. 

How far, we might relevantly ask, does development in the New 
Towns account for the proposed increase in industrial building? This 
question has been examined by Mr. Peter Self,3! who has calculated 
that it is unlikely that the new towns account for more than a third at 
most of the industrial expansion in the outer parts of the London 
Region. This, he concludes, “‘is a very narrow area indeed to accom- 
modate both eight booming new towns and a vast amount of new 
industrial growth besides.” 

There is clearly a problem, and an apparent conflict in public policy. 
In this situation several possible approaches have been suggested. 

In the first place, and this is a course of action strongly advocated by 
Self, the Barlow proposals might be more strictly applied by the Board 
of Trade to limit and restrict further industrial growth in the London 
Region. It has been suggested, secondly, that the powers of the Board 
of Trade over industrial location might be scrapped and the powers of 
Planning Authorities used to limit industrial growth in vital areas. 
This course has the obvious disadvantage that it would place the control 
of industrial location under a Ministry not normally sensitive to 
economic conditions. 

A third possible course of action would substitute inducements for 
controls; would advocate the establishment of trading estates in areas 
well away from the sensitive ones and perhaps the establishment of 
further new towns also. A recent writer, taking this line, has called for 
the further use of New Town Development Corporations to establish 
sites for industry and workers well away from London. 

Fourthly, it might be urged that the Barlow policy now needs 
revision, perhaps substantial modification. It can be said, with some 
truth at least, that since the Barlow Commission sat, the circumstances 
of the country as a whole and of its several regions have greatly 
changed and that the original recommendations might not now form 
wholly suitable bases for our industrial planning. The London region 
and the Birmingham region are our two most attractive locations for 
modern manufacturing industry of a wide variety of types. In our 
present economic circumstances when the quantity, quality and costs 
of our manufactures are of such vital concern, can we afford to restrict 
industrial development in the interest of social and strategic values? 
Many arguments can be advanced in support of a critical approach to 
the value of Barlow policy at the present time. Abandonment of it 
would be a drastic course and would necessitate the recasting of existing 
plans for town and country; schemes. for green belts would need 
modification, new housing programmes and the erection of large blocks 
of flats would follow. Proponents of this view argue that we have 
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assumed for too long, on somewhat subjective grounds, that the further 
expansion of our large centres is undesirable; it could be that it is our 
only realistic course of action and that if we plan for expansion the worst 
social evils could be minimized. The economic results might be of great 
benefit to the industrial economy of the country; the social disadvan- 
tages no worse than those that may well arise from the present situation. 


Whatever the rights and wrongs of each of these views may be, there 
appears to be little doubt that the existing situation calls for a general 
re-examination. The premises upon which our present planning 
policies rest appear to need careful rethinking and bold statement. 
What is needed, first of all, is a new national survey of industry and the 
industrial population. In the past our plans have too often taken into 
account only regional, sometimes even only local, interests. In our 
present economic situation we cannot afford to neglect the national 
view, planning for the whole of Great Britain as one social and economic 
unit. After all, seen from a world standpoint, Britain is one industrial 
region and not several. If we are effectively to solve the problem of 
London we cannot rely only on a negative restrictive policy but we 
must first improve the locational advantages of the other industrial 
regions in the country. This cannot be done simply by the establish- 
ment of trading estates and the other measures that have been taken 
to palliate the effects of depressions. These measures have, in any case, 
been under attack recently on financial and other grounds.®? It will 
involve an improvement in regional relationships and, through this, a 
spreading of the locational advantages now so strongly held by a few 
regions only. The first desideratum must be, without doubt, an 
intensification and reorganization of the national system of transport, 
with the road and rail development programme accorded higher 
priorities than they now possess. 

Just as Sir Halford Mackinder’s words provided a fitting introduction, 
so they provide also our conclusion. “In a manner all south-eastern 
England is a single urban community; for steam and electricity are 
rapidly changing our geographical conceptions. A city in an economic 
sense is no longer an area covered continuously with streets and houses. 
The wives and children of the merchants, even of the more prosperous 
of the artisans live without beyond green fields—where the men only 
sleep and pass the Sabbath. The Metropolis in its largest meaning 
includes all the counties for whose inhabitants London is “Town,” 
whose men do habitual business there, whose morning paper is printed 
there, whose standard of thought is determined there.’’*? 

In passing into our new technological age, with road transport in the 
ascendant on the ground and air transport rapidly advancing, with the 
dawning age of electricity from atomic reactors—perhaps that state- 
ment needs not modification but only extension. No longer will only 
south-eastern England be one industrial community but the whole of 
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Great Britain will become so, and if we are to gain the fullest value 
from the application of the new technology to the social and economic 
life of our nation, it must be planned and developed as such. 
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The Sussex Rivers 


DAVED Lehi NTON 


Sas POSSESSES SOME HALF DOZEN STREAMS that we may 
dignify as rivers—the Arun, Adur, Ouse and Cuckmere, and the 
two Rothers. Now it is a remarkable thing that none of these names 
is of any antiquity.1 What we call the Arun for centuries bore the Celtic 
name Tarrant—long enough indeed for Tarrant Street in Arundel to 
be called after it. But in the fourteenth century the river began to be 
called the river of Arundel, and so became the Arun. Its neighbours 
Adur and Ouse were first so-called by Michael Drayton in his Poly- 
olbion of 1612. Earlier than that the Adur had been called after various 
places on its banks, but chiefly after Bramber with its castle, and it 
became Adur only because Drayton misidentified its mouth with the 
Roman Portus Adurni. The upper part of the Ouse had a name of its 
own, the Midwyn, which survives in Midwyn Bridge at Lindfield, 
while the lower part was variously called the water of Lewes, or of 
Seaford. There has been for centuries in Lewes a bridge known as 
Wos (Ooze) Bridge and it was probably this name that Drayton 
ascribed to the water that flowed under the bridge and so gave us our 
modern name for the whole river. The next stream to the east, the 
Cuckmere, has certainly been so called since the thirteenth century. 
But even here there is a suspicion of an older name that has been lost, 
the Celtic name Exe, which is suggested to place-name scholars by 
the name Exceat (Exe-saete) of its lowest bridge. And both the Rothers 
were long known by other names. The-Rother of West Sussex which 
joins the Arun near Pulborough was known from the tenth to the 
fifteenth centuries as the Shire, a descriptive name from the OE. scr 
meaning bright. The Rother of east Sussex which flows out to sea 
near Rye was similarly until the fifteenth century the Limen. Both 
have acquired their modern names from places on their banks, the 
western from Rotherbridge (cattle bridge) and the eastern from 
Rotherfield (the field where cattle graze). Sussex people perhaps are 
not particular about the names of their rivers. They should be. Their 
rivers, small though they may be, have a history which yields nothing 
in fascination to those of any other shire in the kingdom. 

The first four of our rivers—Arun, Adur, Ouse and Cuckmere— 
have their sources within or on the flanks of the hilly tract, built upon 
the outcrop of the Hastings Sand Series, that we know as the High 
Weald. Thence they flow across the clay plain of the Sussex Low 
Weald towards the South Downs which they pierce in deep, winding, 
steep-sided valleys, less than a mile wide and two or three miles long, 


>Professor Linton’s paper was read at the Spring Conference of the Geographical 
Association at Brighton on 3rd April 1956. 
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to reach either the sea or the coastal plain that borders it in the west. 
Today we call these valleys that pierce the Downs transverse valleys, 
and the Sussex Low Weald, which stretches for upwards of forty miles 
in front of the Downs from Pevensey Bay to the Arun without ever 
rising more than 306 feet above the sea, a longitudinal valley, and we 
take it for granted that the longitudinal vale should be drained by 
the transverse water-gaps. But these relations were quite incompre- 
hensible to the man who first made the distinction between longi- 
tudinal and transverse valleys. In 1822 the Rev. W. D. Conybeare 
defined the former as valleys “‘which pursue a course parallel to the 
direction of the chains which bound them” and the latter as valleys 
“which cut transversely across the hill chains’.? But when he con- 
sidered the gaps through the Downs he felt bound to conclude that 
“the phenomena of these transverse valleys, and the nature of their 
connection with the longitudinal valley at the foot of the chain, are 
such as to overthrow completely the hypothesis which attributes the 
formation of valleys to the gradual but incessant action of the rivers 
now flowing through them’’.? Conybeare, who was in a few years to 
become Dean of Llandaff, felt about the Sussex valleys as he felt about 
erosion in general, that “‘the very nature and physical possibilities of 
the case, alike compel us to dissent entirely from those crude and 
hasty speculations which would assign to the causes now in action, the 
power of producing any very material change in the face of things’’.* 

Conybeare was by no means alone in finding existing agencies quite 
inadequate to produce the changes that are implicit in “‘the great 
Wealden denudation’’, the removal of countless miles of the cover 
rocks to expose the older strata within the rim of Chalk. P. J. Martin, 
for example, about the same time attributed the transverse gaps in 
the Chalk to fissuring during the uplift of the Weald, and all the 
central area “being fissured and crumbled by convulsion, a flood of 
water powerful beyond comprehension, at the same instant, or immedi- 
ately after, rushing over and entering the broken surface, sweeps the 
whole contents of what is now the Weald excavation before it into the 
North Sea’”’.® Such a view exemplifies the doctrine that we have since 
come to call catastrophism. It is the kind of view that untutored 
minds will still frame for themselves when they make the attempt to 
conceive how the vast changes involved in landscape evolution have 
come about. Schoolboys are still catastrophists at heart. 

But such notions are certainly in error, whether entertained by 
schoolboys today or superior persons in the 1820’s. A truer picture 
of the gradual but far-reaching nature of the forces of erosion had 
been drawn at the end of the eighteenth century by the observant 
Scot James Hutton and his friend John Playfair. Theirs were the 
views derided by Conybeare as “hasty speculations”, but in the fifty 
years that followed Conybeare’s remarks the soundness of those views 
was abundantly proved, and that in no small part from observations 
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within the Weald. A succession of workers—George Poulett Scrope, 
Colonel George Greenwood, John Beete Jukes, C. le Neve Foster and 
William Topley’—solved for ever the problem of the relation of 
longitudinal vale and transverse gaps. They made it clear that if a 
river traverses first an unresistant outcrop like that of the Weald Clay 
and then a resistant one like that of the Chalk it will deepen its bed in 
both, and, indeed, will deepen it most in the resistant stratum since 
the latter is nearer the sea. But the attack by weathering and rain- 
wash is very different on the contrasted outcrops; while little of the 
resistant stratum, in our case the Chalk, is washed down into the river 
and removed, washing of the fine clay particles into the river goes on 
until the whole clay outcrop is almost as low as the river itself and 
far lower than the Chalk which has suffered little or no reduction. 
The transverse rivers are thus seen to be the agencies which have led 
to the general lowering of the clay outcrop, until so much clay has 
been washed into the rivers and evacuated through the narrow gaps 
in the Chalk that a continuous longitudinal valley or strike vale has 
been produced. By the time Topley’s famous (and still most readable) 
memoir on The Geology of the Weald was published in 1875 it had 
become generally understood that, given a long enough time, rain 
and rivers between them could have fashioned the landscape we see, 
wearing away the softer parts and leaving the harder upstanding, 
till the features of relief form an almost exact reflection of the pattern 
of the harder and softer rocks. 

Almost, but not quite. For always the transverse water-gaps, or 
some of them, will remain to show which are the prime arteries of the 
system, the rivers that were first in the field and have served as chan- 
nels to conduct to the sea the stupendous quantities of fine rock-waste 
involved. 

By Topley’s time it had come to be recognized that this work of 
removal had not gone on uninterruptedly since the main uplift of the 
Weald, but had been accomplished in two distinct periods. Topley 
did not believe that the long-continued action of rain and rivers upon 
an upheaved dome of chalk “would be the present system of longi- 
tudinal and transverse valleys. To achieve this result it is necessary 
that the country should be planed across so that successive rocks 
should in turn crop up at the surface.’ He believed that evidence of 
such planation was to be seen in the fact that all the principal summits 
in the south of England generally, and in the Weald in particular, 
rose to much the same height above sea-level. ““The summits of the 
various hills and escarpments” he wrote “rise to 700, 800 and in a 
very few cases to goo feet. They evidently point to the former exist- 
ence of a great plain of marine denudation over this area.’’’ The sea, 
he believed, had shaved off the whole top of the elongate dome to 
expose the outcrops of the older and deeper-lying rocks in its central 
part with those of younger strata ranged concentrically around. Such 
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a shaved-off surface we should now call an outcrop plain and it is 
clear that uplift of such a plain from beneath the sea to altitudes 
which were greatest in the central tract would bring into existence 
simple, outward-flowing, transverse rivers like the Arun, Adur, Ouse 
and Cuckmere. 


Twenty years later, in 1895, W. M. Davis visited the English low- 
lands, and like Topley was impressed by the general accordance of 
summit levels throughout the region. He accepted Topley’s con- 
clusion that there had been two distinct periods of erosion, of which 
the first had produced the planed-off or planed-down surface now 
represented by the present hill tops, and the second had produced the 
diversity of feature of the present landscape after the uplift of that 
surface to the hill-top level. But he could not agree that the hill-top 
surface must be ‘“‘a surface of marine denudation’. Rather he pre- 
ferred to believe it to be an example of what he himself had put for- 
ward as the result of very long continued wearing down of the lands 
by rain and rivers—a peneplain.§ In support of his view he drew 
attention to a number of features which he believed such an uplifted 
and dissected peneplain should show. Some of these features—e.g. 
the straightness of some of our escarpments—are plainly not due to 
the causes assigned to them by Davis; but other features, and notably 
the presence of many streams of the kind he called subsequent, which 
only develop slowly by gradual outgrowth along weak rock outcrops 
and at the expense of the original drainage system, must still be 
admitted as good evidence in favour of his view. Indeed, if we think 
of west Sussex with its drainage dominated by a fine example of a 
subsequent stream, the Rother, and the nearby crest of the South 
Downs looking like a portion of a supposed peneplain with Butser 
Hill rising as a low residual eminence and patches of Clay with Flints 
representing relics of the residual deposits that are expectable on a 
peneplain surface, then there is no doubt that Davis’s view is in excel- 
lent accord with the observed facts. 

But if we think of other parts of Sussex or of the Weald the accor- 
dance is not so good. There are no subsequent streams of any size 
between the Arun and Pevensey Bay, and indeed, far from being well 
adjusted to the structures the main streams of this part of Sussex— 
the Arun, Adur and Ouse—all cut rather conspicuously across strong 
anticlinal folds. This sort of relation between streams and folds in 
the Weald was first commented on by Henry Bury who drew attention 
in 1910 to the manner in which the River Wey in Surrey cuts across 
the strong Peasemarsh anticline just south of Guildford. What is 
more, he was able to show from the presence on the crest of the North 
Downs of gravels bearing fragments of chert derived from the Lower 
Greensand outcrops between Hindhead and Leith Hill that (geologi- 
cally speaking) not long ago several other streams in the neighbourhood 


i —" _ 


Ve 


BRST. 


THE SUSSEX RIVERS 237 


had behaved just like the Wey and paid no attention to the underlying 
geology, while the streams that have adjusted themselves to the under- 
lying geology—the subsequents—have grown up only in the later 
stages of the local drainage evolution. He rightly inferred from these 
facts that the drainage of this part of Surrey began by flowing across 
an uplifted and tilted plane of marine denudation just as Topley had 
pictured for the Weald as a whole. 


It would thus seem that the evidence from different parts of the 
Weald leads to different conclusions. In the southwest where Sussex 
adjoins Hampshire Davis’s interpretation of the hill-top surface as a 
peneplain produced by a cycle of sub-aerial erosion, and of the western 
Rother as a subsequent stream that has evolved through two cycles, 
best fits the facts. On the other hand, in the northwest where Surrey 
adjoins Hampshire no such evolution through two cycles can be 
demonstrated. Instead all the drainage features can be explained as 
having arisen in a single cycle from a simple system initiated by the 
uplift of a tilted marine plain. Furthermore the presence of high level 
marine shingles, in the neighbourhood of Aldershot for example,1° 
leaves no doubt about the reality of the marine episode that here 
closed the first cycle. These contrasted conclusions are equally well 
based and both must be true. In other words we must believe that 
different parts of the Weald have had different histories. In some 
parts the land was submerged beneath the sea at the end of the first 
cycle of erosion and when the sea withdrew a new drainage appeared 
on the uplifted sea floor: elsewhere the land remained unsubmerged 
and the drainage system of the first cycle remained undisturbed to 
continue its evolution into a second. 

In 1927 the limits of an extensive transgression of the sea into the 
London Basin were traced by Professor S. W. Wooldridge along parts 
of the North Downs and Chilterns! and ten years later he and I were 
able to trace the continuation of these shorelines across Wessex to the 
Dorset coast.12_ In the London Basin the evidence takes the form of 
a high-level marine abrasion platform, now dissected but in places 
carrying relics of its once widespread mantle of marine sand and 
shingle, and of the contrasts in morphology between that abrasion 
platform and the unsubmerged land beyond it: in Wessex the evidence 
of marine deposits is lacking. But the unity of the episode is sufficiently 
indicated by the fact that where the boundary of the marine platform 
can be recognized it lies near or a little above the present 650-foot 
contour. The same contour also divides what we may now reasonably 
presume to have been the areas of Sussex that were submerged at the 
end of the first cycle from those that were not. In the west where the 
crest of the Downs is continuously above 700 feet is the area already 
noted where both morphological and drainage evolution appears to 
have been continuous through two cycles. A second such area 
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comprises the High Weald toward the Kentish boundary, and although 
700 feet is exceeded at only a few points this area also was fairly 
certainly unsubmerged and was joined in the western part of the 
county to the first. The evidence of the present rivers would suggest 
that the remainder of the county had its first-cycle drainage system 
obliterated by the marine transgression at the end of that cycle and 
direct witness of this episode remains in relics of marine deposits on 
the Downs above Beachy Head. Possibly five small areas on the 
Downs which at present rise above the 700-foot contour remained 
unsubmerged, but the way in which Arun, Adur, Ouse and Cuck- 
mere, as well as certain of the dry valleys which formerly carried 
flowing streams down the Chalk dip-slope, cut discordantly across 
anticlines and synclines shows fairly clearly that the marine plain on 
which they were initiated extended well into what is now the Sussex 
Low Weald. When they first took their southward courses these 
streams were as indifferent to and as uninfluenced by the underlying 
structures as is the Arun of today. In its course between Arundel and 
Littlehampton the latter crosses first the syncline of soft Tertiary beds 
and then the outcrop of the Chalk brought up by the strong Worthing 
anticline, both of which are equally hidden beneath the drift mantle 
of the marine bench of relatively recent origin that constitutes the 
Sussex Levels. 

So it turns out that although Sussex can boast only half a dozen 
streams worth calling rivers, two of these, the two Rothers, are much 
older than the other four. They are accordant streams (the western 
subsequent and the eastern resequent), well adjusted to the geological 
structures they traverse, and they acquired most of this adjustment in 


Fig. 1.—Streams and Structures in the Sussex Region. 

The central diagram attempts the quantitative representation of the extent to 
which a surface that was once nearly level was deformed by the mid-Tertiary earth- 
movements. The surface chosen is the planed-down and/or planed-off top of the 
Chalk on which the early Tertiary sands and clays were deposited over almost the 
whole region. The thick lines are faults and the finer lines are contours (numbered 
in hundreds of feet) showing the form which the top of the Chalk might have had 
at the close of the mid-Tertiary movements if it still remained intact and uneroded 
—a rather unlikely assumption. Nevertheless such a contour map at once corrects 
several possible misconceptions as to the nature of the Wealden “dome” and its 
relation to the ‘‘minor”’ east-west folds. It also allows us to appreciate what sort of 
drainage is likely to have arisen as the result of the mid-Tertiary movements, and 
such a reconstruction is attempted in the upper diagram. It will be seen that its 
main elements are longitudinal and only in the High Weald does it resemble the 
river system of today. 

The lowest diagram shows by a stipple the areas that are believed to have 
remained unsubmerged during the Pliocene transgression—the Wealden Island— 
and in black, areas of present high ground that are tentatively identified as parts of 
that unsubmerged land. (Note the existence of small unsubmerged areas in the 
South Downs outside the main Wealden Island.) When the sea withdrew in early 
Pleistocene times direct streams, shown by black arrows, are believed to have arisen 
on the emerged sea-floor and the chief of these have survived as the main elements 
of the modern drainage pattern. They are markedly discordant to the folds on which 
they have been superimposed. 


THE SUSSEX RIVERS 239 


240 GEOGRAPHY 


the long erosion cycle that was initiated by the mid-Tertiary folding 
and wore the whole of the folded region of southern England down 
to the even peneplain that we now recognize in the hill-top surface. 
Other streams of the same kind doubtless existed in the rest of Sussex 
during this cycle and we can even guess, from our knowledge of the 
geological structures, at the kind of courses they may have pursued 
(see Fig. 1): but these were all obliterated by the transgression of the 
sea over the lower parts of the peneplain. The incoming of the sea was 
doubtless slow. The earliest deposits on the North Downs of East Kent 
are referred to the Diestian stage of the Pliocene: the fossiliferous 
sands of the North Downs of Surrey have a fauna that equates them with 
the East Anglian Red Crag,14 formerly regarded as of Upper Pliocene 
age but now placed by stratigraphers at the base of the Pleistocene.® 
The sea was thus present in the London Basin, and doubtless in the 
submerged parts of Sussex and Wessex also, at the end of Pliocene 
times and its withdrawal did not begin until the Pleistocene period. 
As it withdrew our younger rivers, Arun, Adur, Ouse and Cuckmere, 
and many minor streams, appeared on the emerged sea floor and 
flowed southwards toward the coastline of the English Channel. 

That coastline must have retreated progressively southwards as the 
uplift of the land occurred, but there is reason to think that the uplift 
was spasmodic. Mr. B. W. Sparks has shown that although the Chalk 
dip-slope is deeply scored by dry valleys careful examination of the 
ridges between them reveals traces of benches which he believes to 
represent the wave-cut platforms cut by the Pleistocene sea during its 
intermittent regression.1® He finds the highest and most important of 
these benches to be at 475 and 430 feet above O.D., and others at 380, 
345, 330, 290, 230, and 180 feet. If any of these represent fairly long 
periods of stable sea level we might expect that during these periods 
the main rivers would become graded and parts of the inland country 
would be reduced to a very gently sloping condition. Possibly the 
rather extensive area of St. Leonard’s Forest and Worth Forest to the 
east of Horsham, where the ridge tops all lie between 450 and 500 
feet O.D., represents such an area worn down in relation to the 475- 
and 430-foot sea levels. Of the other levels no evidence is yet known 
inland till we come to heights about 200 feet above present sea level. 
Here at the foot of the Downs are quite extensive remnants of a surface 
of small relief which cuts across the geological outcrops. One such 
remnant stretches from the scarpfoot below Ditchling Beacon for 
three miles to Burgess Hill: another at Ambersham, west of the Arun, 
was taken by J. F. N. Green to provide a name for this particular 
stage in the physiographic evolution of southern England—the Amber- 
sham stage.!? Although Mr. Sparks did not find much evidence for 
his 180-foot marine stage it may nevertheless have been extensively 
developed on Tertiary rocks that have since been eroded away: it 
was probably much more important than he could demonstrate. 
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While the rivers were engaged in cutting down in relation to a 
falling sea level and opening up valley lowlands at about 450 and 200 
feet above present sea level, it must not be thought they were not 
themselves bringing about other changes in the landscape. The 
process of adjustment to structure was of course going on all the time, 
and that means migration of divides. All the main streams Arun, 
Adur, Ouse and Cuckmere had part of their courses on the Weald 
Clay outcrop from the start, but the one that was most advantaged 
in this way was the Adur. Its headwaters rose where the Weald Clay 
covered the central Wealden anticlinal axis and they were able to 
extend northwards in this formation to the outcrop of the Lower 
Greensand. This they pushed back to form the fine escarpment that 
we know as Leith Hill, from which the little brook called the North 
River and another that passes through Warnham today flow south 
towards Horsham. I believe that they formerly united close to Christ’s 
Hospital station and continued southwards into what is now the head 
of the Adur, and so to the Channel. But although it was first in the 
field the Adur has not been able to retain its territory. By outflanking 
the sandstone ridge which the Adur crossed at Christ’s Hospital a 
tributary of the Arun has captured first the North River and then, by 
reversal of the course of the latter below the point of capture, the 
Warnham brook, leaving a broad flat-floored wind-gap at Christ’s 
Hospital School.4® Another headstream of the Arun has intercepted 
near the village of Dunsfold the drainage of the western part of the 
Lower Greensand escarpment that used to turn northwards to the 
Wey.?® By these two captures the Arun has become the master stream 
of the western Weald and the day is foreseeable when it will exclude 
the Wey completely from the territory south of the Lower Greensand 
escarpment. Still farther west the western Rother continues its long 
history of adjustment to structure and is still enlarging its territory 
along the softer strata between the dip-slope of the Hythe Beds (Lower 
Greensand) and the escarpment of the Malmstone (Upper Greensand). 
It has already encroached right round the western end of the pitching 
anticline of Fernhurst to make the big bend near Petersfield and is 
progressively capturing the obsequent streams that descend from the 
escarpment of the Hampshire Chalk.?° 

In the eastern part of the county there are no such spectacular 
changes to record. The Ouse has taken advantage of the clay infilling 
of the Slaugham syncline in the High Weald to outflank the Adur on 
the northeast and now has a common watershed with the Arun at the 
East and West Sussex county boundary. In the case of the Cuckmere 
the story is one of loss rather than gain: this stream never had much 
in the way of headwaters in the High Weald and though it has retained 
those it had their connection with the water-gap through the Downs 
has become most exiguous. Instead of enlarging its territory on the 
Weald Clay outcrop by developing subsequent outgrowths the 
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Cuckmere has lost territory to the Glynde Reach tributary of the Ouse 
on the west, and to the drainage to Pevensey Bay on the east till the 
divides on each side are only about a mile from the mainstream. The 
Cuckmere is in fact threatened from both sides and should another 
fall of baselevel supervene it must surely be captured.”* 


Among other adjustments of Sussex drainage to structure that have 
been suggested mention may be made of Mr. Sparks’ hypothesis of 
the development of strike streams in the Chalk.?* His views are best 
understood by reference to Fig. 2 which shows the block of Downs 
between the Arun and Adur gaps. Here the scarpface is made of the 
Lower and Middle Chalk and the crest and dip-slope of the Upper 
Chalk. Now the zones of the latter are not equally resistant to erosion 
and there is reason, as Osborne White pointed out a generation ago, 
to regard the chalk of the Marsupites zone as less resistant than either 
the Micraster chalk below it or the chalk of the zone of Actinocamax 
quadratus which immediately overlies it. On the ground the Micraster 
chalk forms the crestline of the Downs, and the quadratus zone is found 
building a series of detached hills half way down the dip-slope— 
Barpham Hill, Harrow Hill, Blackpatch Hill, Findon Church Hill, 
Cissbury Hill and Steep Down. These are all asymmetric presenting 
steep (scarp) slopes to the north and gentler (dip) slopes to the south, 
while on the cols and ridges that connect them to the main downland 
crest the softer chalk of the Marsupites zone is found. Mr. Sparks 
explains these features by assuming that at the time of his 475-foot 
sea two streams had grown up from the Arun and Adur along the 
softer Marsupites outcrop to a water-parting at Harrow Hill; these 
would be subsequent streams overlooked by a continuous escarpment 
of quadratus chalk on their southern sides. Further he supposes that by 
the time of his 380-foot stage “‘short, coastal, consequent streams 
[would have] cut back through the [quadratus] escarpment to disrupt 
the subsequent streams beyond”, after which, presumably, matters 


Fig. 2.—The quadratus escarpment in the South Downs. 

The upper diagram shows by contours at 50-foot intervals the block of the South 
Downs between the gaps traversed by the Arun (to the west) and Adur (to the east). 
The discontinuous “secondary” escarpment formed by chalk of the quadratus zone 
can clearly be seen diversifying the dip-slope. The middle diagram is of the same 
area and drawn to the same scale after that published by Mr. B. W. Sparks in 1947. 
The quadratus escarpment is shown by him as being more continuous at a time when 
sea-level was 430 feet above its present level than it is today. He also shows two 
subsequent streams following the softer chalk of the Marsupites zone in front of the 
quadratus escarpment. It is doubtful if these streams ever existed or if the quadratus 
escarpment was ever more continuous than it is today. The lower diagram shows a 
portion of the dip-slope of the North York Moors leading down to the western part 
of the Vale of Pickering. The series of “nabs” that make the discontinuous escarp- 
ment of the Corallian rocks is clear. The cols on the ridges north of the nabs fall in 
altitude from west to east but it is inconceivable, and has never been suggested, 
that there was ever a subsequent stream following this route. The main lines of 
drainage are believed to have been much as now throughout the present cycle. 
(Crown Copyright reserved.) 
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remained substantially unchanged while the valleys were lowered 
some two or three hundred feet further before becoming stream- 
less. 

This view that strike streams could be fragmented after arising on 
a soft-rock outcrop is, as Mr. Sparks himself notes, contrary “to the 
deduced relation between consequent and subsequent drainage”. It 
is also contrary to the inductions one may make from the observed 
morphological facts. In suggesting that the discontinuous nature of 
the guadratus escarpment means that it was once continuous but has 
been cut through by dip-slope streams Mr. Sparks has revived Topley’s 
view that today we see only “‘the remains of an escarpment’’. Osborne 
White however saw in the discontinuity a “sign of immaturity rather 
than decadence’? and with this view I must agree. Discontinuous 
escarpments are common in Yorkshire and as examples one may 
mention the Rivelin Grit west of Sheffield, the Rough Rock beside 
the Little Don valley, or, on a larger scale, the Corallian rocks north 
of the Vale of Pickering. In all these cases the individual portions of 
the feature are triangular landforms, sometimes called ‘“‘nabs’’, with 
a smooth or dissected triangular dip-slope, two scarp edges that rise 
from the severing water-gaps to meet at the apex of the nab where a 
ridge of shale or clay joins the nab to higher ground and forms the 
divide between two little strike valleys along the soft-rock outcrop. 
Our South Downs features are less rigidly geometrical, a little more 
rounded as befits the Chalk from which they are cut, and rather more 
maturely evolved, but they are unquestionably nabs. It is unthink- 
able that all nabs should have arisen by the breaching of once con- 
tinuous scarps and the dismembering of subsequent streams, and in 
the Yorkshire cases nearly impossible. We may conclude therefore 
that in these cases no continuous subsequent streams ever existed, and 
the same is doubtless equally true of those postulated by Mr. Sparks 
in Sussex. 


In our examination of the Sussex rivers we have considered their 
origin, found that the main longitudinal streams like the Rother of 
West Sussex and the Rother, Tillingham and Brede of East Sussex 
are relatively ancient, two-cycle rivers, while the main transverse 
streams, the Arun, Adur, Ouse and Cuckmere are single-cycle streams 
that arose at the beginning of Pleistocene times on an upraised sea 
floor. We have noted how the stages of the upraising were marked 
both by remnants of marine benches on the coastward slope of the 
Downs and by dissected valley floors and slopes inland, the principal 
periods of still-stand apparently being when sea level was about 400+ 
and 200+ feet above its present level. We have considered briefly 
some of the changes in drainage pattern that may have occurred 
during this long history of intermittent downcutting. It remains to 
ask in what way have Sussex and the Sussex rivers been affected by 
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the great oscillations of climatic conditions that elsewhere in Britain 
are represented by the glacial and interglacial deposits. 


Although some of the combes of the South Downs scarp were claimed 
by A. J. Bull as “corries” hollowed out by glacier ice,?4 the absence of 
ice-eroded features from the much higher and wetter upland of Dart- 
moor, and our general views as to the altitude of the Pleistocene snow- 
line in Britain, alike compel us to think that none of the glaciations 
touched Sussex directly. Indirectly, however, they did so in two ways, 
by the movement of large quantities of surface debris downhill and 
over gentle slopes by the processes known as solifluxion, and by the 
eustatic falling and rising of sea level as the surface layers of the oceans 
were transferred to the lands as snow and glacier ice during each 
glacial episode and returned again by melting. How often these 
processes operated in Sussex we do not yet know nor has the sequence 
of changes of level yet been established. But the angular flint drift 
that is commonly found on remnants of the Ambersham terrace is a 
solifluxion deposit and must have crept down from the Downs to its 
present resting places—which are sometimes in hill-top situations— 
before dissection of the 200-foot platform made such a process impos- 
sible. At a later time (which has been dated as late Middle or Upper 
Acheulian) an interglacial period of high sea level is represented by 
the marine sands and shingles of the 135-foot raised beach which at 
Slindon pass upwards into solifluxion deposits,?® and by the spurs 
bevelled at this level noted by Drs. Bull and Kirkaldy in the Arun 
gap.?® The last period of high sea level (whether interglacial or inter- 
stadial we do not know) is represented in the well-known cliff section 
at Black Rock, Brighton.?”? Here. marine sands and shingles rest on 
chalk at 24:5 to 29°5 feet above O.D. They pass upward into soli- 
fluxion deposits that range from chalk rubble that must have fallen 
from and accumulated against the old sea-cliff, to fine-bedded loamy 
material that fills in the central portion of the valley that is here trans- 
sected by the modern cliff. Elsewhere these solifluxion deposits 
descend below O.D. and they evidently belong to the last cold period 
with its associated low sea level. 

With the advent of warmer conditions and the melting of the ice 
from Britain, continental Europe and elsewhere sea level began to 
rise and has been intermittently encroaching on the land ever since. 
This Flandrian transgression of Mesolithic and Neolithic times is the 
last important change to which Sussex has been subjected and it is the 
one which has given it its coastline. As sea level rose the coastal reaches 
of the valleys became submerged. In the coastal plain the youthful 
valleys cut in the Pleistocene deposits were drowned almost to their 
heads and Portsmouth, Langstone, Chichester and Pagham Harbours 
remain to show what the others further east once looked like. The 
main rivers were drowned through and beyond their gaps in the 
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Downs. The “Rises” in the Brooks near Lewes were islanded in tidal 
water, as were those in the area of Pevensey Levels. Concurrently 
with submergence wave attack on the long stretches of unconsolidated 
deposits between the inlets began to remove great quantities of fine 
material and carry it in suspension on the flood into the tidal inlets. 
There it would be deposited during the slack water at high tide, and 
in the main river gaps augmented by river-borne detritus. Precise 
levelling by Drs. Bull and Kirkaldy has revealed on each river the 
point where the graded profile of stream erosion meets and passes 
beneath the rectilinear and almost flat surface of the silt of the alluvi- 
ated valley,28 and borings show that nearer the coast up to a hundred 
feet of deposits now rest upon the old valley floor. While the silts 
were carried to the heads of the inlets to settle, the flints and other 
stones torn by the waves from the low cliffs were redistributed to form 
spits and bars more or less closing the embayments and creating the 
smooth coastline that we see today. 

Yet not until the Flandrian transgression had run most of its course 
and the sea level became fairly stable could the waves throw up the 
shingle ridges now visible. The existence of a supposed Roman ford 
across the Arun, ‘“‘now covered at low tide with three feet of swiftly flowing 
water’’,2® is fully in accord with the evidence from Dungeness®® and 
elsewhere that submergence continued into post-Roman times, and the 
greater part of the evolution of the present coast is the work of the historic 
period. H. C. Brookfield has pointed out that the great medieval four- 
arched bridge at Bramber, with its culverted approach causeways, 
unearthed in 1839, was “built to span, not the present tiny stream, 
but the strong tidal ebb and flow from the tidal compartment of the 
river inland’’.3! And he has cogently suggested that medieval inning 
of the tidal marshes, by diminishing the size of the tidal inlets, reduced 
the amount of water involved in the ebb and flow and so permitted 
longshore drifting to gain the ascendancy over tidal scour at the river- 
mouth bars. This in its turn favoured greater natural deposition on 
the high tide slack and encouraged further reclamation. So in the 
space of a millennium a Roman ford may have become submerged 
beneath the waters of a broad tidal inlet and in a few centuries more 
beneath the silts of a tidal marsh and reclaimed marshland. And it 
is tempting to think that this history is reflected in the history of the 
river names on which we remarked at the outset. Celtic river names 
like Tarrant or Exe would cease to be applicable where these streams 
became replaced by broad sheets of tidal water, and inland names 
like Midwyn would have no more application to the broad inlet 
called variously after Lewes or Seaford than have the names Itchen 
and ‘Test to Southampton Water today. Only when silting and 
reclamation and endyking confined the rivers to their post-medieval 
channels would we expect the river nomenclature to become stabil- 
ized. And this, indeed, is what we find. 
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Sample Studies: 
The Development of a Method 


B. S. ROBERSON anv M. LONG 


‘“C. AMPLE STUDIES’’ IS A PHRASE familiar to most teachers of 
geography today; general appreciation of the use of such studies 
in the classroom is, perhaps, not so common. The time seems ripe for 
some exposition of the method as developed to date, and for some 
consideration of what is an interesting example of the evolution of an 
idea. Sample studies have been used increasingly during the last ten 
years, sufficiently to warrant a description and statement of principles, 
but the method is still young, affording scope for trial and experiment 
rather than for acceptance as a fully developed teaching technique. 

That the description of places and areas has formed the record of 
travellers, explorers, surveyors and geographers for very many years is 
amply evidenced in geographical journals. With the development of 
geography as a scientific study these descriptive records became more 
detailed as the study grew more intense and the specific area, of neces- 
sity, smaller. The details also became more purely geographical and 
more accurately stated. Many of the studies were of areas highly 
localized or individual in character, and were recorded in academic 
terms not readily encouraging their inclusion in school work or in 
school syllabuses, for which, of course, they were not intended. The 
development of field work peculiar to the geographer increased studies 
of areas at home and abroad, often published with the specific intention 
of encouraging field work apart from their value as contributions to 
geographic record. 

In the field of human geography, Herbertson had written as early 
as 1899! of the study of specific sample societies, following the ideas of 
Geddes and Leplay, and schoolwork on the Kirghiz, Masai, and the 
like had become fairly common in the early part of this century. A 
detailed scheme of regional work on this basis was put forward by Miss 
Olive Garnett in 1934.2 The importance of study by children of 
detailed original data about particular places is also implicit in her 
work.? Such information was appearing in numerous articles by the 
twenties and thirties, for example “The sug,’ * ““The-Jezera, > fand 
“Katsina,”’® but it is significant that no mention of teaching method 
was made. 

James Fairgrieve was also developing this principle. For many years 
he had been speaking of the importance of specific detail, which could 
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give reality in children’s minds to geographical study. One of the 
earliest explicit statements is by him in his Presidential Address’ to 
the Geographical Association in 1935: ‘‘What I mean will be clearer if 
I refer you to a particular example; it was, in fact, written for adults, 
but it seems to me to have suggestions for school teaching. It is given 
in the Geographical Teacher, Autumn 1924, and is entitled ‘Farming in 
Tuscany’ (Donald Gray). The farm described is obviously a particular 
place; it is not just any place round the Mediterranean, and certainly 
not an exceptional place; it is typical of its immediate region on the one 
hand, and of the whole Mediterranean on the other. I go so far as to 
say that, if pupils must learn by words, they will learn more of the 
Mediterranean region by learning these words than by learning the 
same or double the number of words of textbook generalizations about 
the Mediterranean. Notice also that here we have that detail which is 
the lifeblood of all teaching, because it is particular. . . .”” His textbook 
series Real Geography® is clearly the development of this idea. The first 
book appeared in December 1939, but war inhibited further progress, 
and it was not until after the war that the series was on the market in 
quantity. It is noteworthy that there were many exercises bearing on 
the material offered, and he clearly intended this series to be study 
books for children. Emphasis on generalization comes at the end of 
each book. Surprisingly, there are few maps of actual places. 

The Fairgrieve tradition was continued by Scarfe, and we find him 
writing in 1942:° ““The chief features of the latest textbooks are the 
precise accurate details of particular farms, factories or settlements, 
which are chosen as typical of a larger region. These special samples 
are actual and real... .”’ His students, among them one of the writers, 
were giving sample study lessons from at least 1939 onwards, whilst 
such a lesson was given by Miss M. E. Boultwood at a conference for 
the purpose of discussion, in 1944. It is interesting that Mackinder1°® 
should have been thinking along similar lines: “There have been some 
valiant efforts to plan a symmetrical arrangement of natural regions 
which should cover the entire surface of the globe . . . none has attained 
general acceptance. There is always the difficulty of zones of com- 
promise for boundaries. My plan would be to abandon such regions, 
except the initial home region, and substitute focal points, from each of 
which the visualizing and rationalizing eye can sweep over gradually 
widening areas.” 

Detailed material for classroom study was still, however, not widely 
used, and evidence suggests that, even where used, its full value was not 
yet comprehended. A discussion™ at the Annual Conference of the 
Geographical Association in 1944 included consideration of “a method 
of teaching based on material collected by the Empire Article Exchange 
Society.”” This material consisted of extracts from vivid first-hand 
descriptions of schools, climate, houses, and of the cultivation of rice 
and rubber in Malaya, provided by Malayan children. Such extracts 
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“are read and the children told to make notes... .* The lesson is com- 
pleted by showing pictures by means of an epidiascope to summarize 
and illustrate the main points. A second consolidating lesson follows.’ 
The field study approach in the classroom had not yet arrived. 

There was rapid development from 1945 onwards. The first article’ 
written to expound the method was by G. M. Hickman in 1950. Illus- 
trating her points from an original study in North Sweden—Djupviken 
—and the development of Kiruna, Dr. Hickman suggests that the use 
of these as ‘‘core study would be in the development of an understanding 
of the physical setting in the Arctic and sub-Arctic,” and suggests that 
sample studies should show the simple response to the physical environ- 
ment. Disadvantages of the method are recognized as including the 
possible inaccessibility of material to teachers, and the diminished value 
of the study if visual material in the form of pictures and diagrams is not 
available. The I.A.A.M. handbook" on the teaching of geography has, 
in its reprint of 1952, a short paragraph on the use of sample studies, 
but only in the section on Modern Schools. The B.B.C.1° in 1950-1 
made a wide review of geography in schools, and examined, as a 
random sample, nearly 600 syllabuses. They report (on page 13): 
“There was some conflict of opinion (at the Secondary stage) between 
those who advocated detailed examination of small, reasonably repre- 
sentative areas—‘sample studies—and those who preferred broad 
generalized outlines of whole regions.”” This would appear to indicate 
substantial awareness of the existence of sample studies, but failure to 
appreciate the importance of classroom analysis of material is still 
apparent. One critic says:!® ““As a sample study this broadcast on 
lumbering in Oregon was good and proved of great interest. Its general 
interest was much greater than its geographical value. I realize that 
broadcasts aim at presenting pictures of life and work of the people, but 
from my own point of view, I would like to see more ‘geography’ in 
the series.” The preservation of a nice balance between strictly 
geographical data and subsidiary supporting detail may be a problem 
taxing the selective faculties not only of the B.B.C. but of the class- 
room teacher, yet surely the art of handling the sample study is to 
lead children to see geographical relations from the raw material 
presented. 

Our link with present-day practice is the introduction, at the 
Geographical Association Conference of January, 1956, not only of a 
lesson, but of an exhibition based on sample study material with sugges- 
tions how it might be used in class. The types of study and suggested 
applications indicate underlying principles which permit a definition. 
A “sample study” is a detailed study of a unit, chosen particularly to 
show human response to environment, and chosen so as to be typical 
of the major region concerned. In the classroom, the word “study” 
must be taken in its active sense. Geographical details should be 
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presented in a variety of ways so that children may make for themselves 
conclusions concerning man and the world he lives in. 

We can be catholic in our choice of samples; there is a wide range. 
Clearly the farm, with its unity and close relationship to the land, lends 
itself well. It is surprising how rarely a farm does not conform to local 
pattern. The village, parish or comparable administrative unit is also 
of convenient size, and offers scope for the study of wider relationships. 
Small towns can be used, provided local details of site, houses, activities 
and markets are available. A factory can be chosen, again provided its 
site and growth are analysed, rather than the processes which occur 
within it. In the absence of a readily defined unit, any small section 
of land is not impossible of sample treatment, a mountainside, a block 
of streets in a town, a particular landscape—though geographical units 
are obviously to be preferred. That sample studies are normally of 
units conveniently lending themselves to field study is not surprising. 
A sample study is based on the detailed records of field study adapted 
for use in class because outdoor study by the class of the particular area 
or unit under consideration is not feasible. 

The principles involved have been touched upon, but are worthy of 
restatement. There should be abundant actual detail of life and land- 
scape, which ensures accuracy of fact and the interest of the children. 
The children should be led to discover by analysis the relationship of 
the activities to the geographical background, in the particular place, 
before any generalizations about the wider area of which it is typical are 
made. With this in mind, we can proceed to consider the application 
of method. 


The sample must first be accurately located. Few villages or farms 
chosen as samples are shown on the average school atlas, and there is a 
valuable elementary class exercise involved in finding a location x miles 
in a given direction from a known town. The basis of the work of the 
teacher is in the selection of detail and its presentation to the children. 
This presentation can, and indeed should, be by a variety of ways, all 
familiar to the geographer. 

These may include 

i. maps; either a sketch map, or, if available, the published topo- 
graphical map to be studied by the children as a source of 
information. 

ii. pictures, with a clear geographical content, which may be made 

the basis of questions by the teacher. 


iii. tables or diagrams of seasonal activities for analysis by the class, 
possibly with special reference to climate. 

iv. descriptive passages, which present for example climatic colour 
and seasonal activity detail from which the class may construct a 
year’s calendar. 
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v. sketches or diagrams of houses, equipment or landscape, which 
children may annotate to stress adaptation to climate and other 
elements in the environment. 


The analysis of the material so presented forms the second stage in the 
lesson, and is illustrated in the example which follows. To make such 
data available to large classes presents problems. The projection of 
pictures should today be routine, and much printed material can be 
put on the screen. Much can be put on the blackboard, but for best 
results simple sketches, diagrams, maps and tables should be duplicated 
and thus made available for individual study. The building up of a 
repertory of sample studies in this way is not the task it might first appear. 

The third stage is important, particularly for older children, 
although it frequently appears to be omitted. This is the stage of 
generalization. Juniors, and perhaps the lowest forms of secondary 
schools, will respond to and profit from lessons of this nature without 
further generalization. Here the sample study is used simply to extend 
geographical experience. Above the Junior level, some varying degree 
of expansion to the wider area should be made. Sometimes it can be 
done directly and simply as a statement, “Such a way of life may be 
found in any part of. . .,”’ and a map of the region may be drawn. At 
the highest level the class should be led to work out for itself the limiting 
factors, and thus to discover the regional boundaries. 

Ideally, complete cover of a place, by map, picture, statistical and 
descriptive records is desirable, but this is often not available. The 
example which follows is deliberately based on minimum material 
from a standard text on Japan,!’ and for teaching purposes has been 
located in Nara prefecture, where villages closely resemble the one 
selected. The original work on which Trewartha’s study is based is 
described by Shiroshi Nasu, Professor of Rural Economy in the 
University of Tokyo, as representative of Japanese agriculture. Nara 
can be found in the Oxford (or any similar) Atlas. The main purpose 
of the map given here (Fig. 1) is to indicate the geographical limits of 
the region represented by the sample. Older children might well 
themselves use these boundaries to delimit the region. For the purpose 
of third-year school geography, the limits can be set by a simpler 
statement such as is indicated in section ten of the lesson, which is 
intended as the first of three or four normally available for Japan in 
the grammar school syllabus which often presents Asia in a third-year 
course. A second lesson, consolidating the study, possibly with the help 
of pictures (such as in frames 11-21 of Common Ground filmstrip 
CGA 639, Japan, by R. C. Honeybone), should be directed towards 
summarizing the general features of Japanese agriculture, with special 
reference to climate and topography. 

The aim of the lesson is to show human response to environment in 
rural Japan. The equipment required is a sample study map (Fig. 2) 
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Fig. 1. (After Trewartha.) 


for each child, atlases, the descriptive passage for reading aloud, and 
farmer’s budget figures (Table I). 

The lesson is as follows: 

1. On the blackboard is the budget of an average Japanese farmer. 
What is his total income in yen? Total expenditure? What do these 
totals tell us? (He spends more than he earns.)* The actual figures 
are not important, but the information they give is. The average 
Japanese farmer has to keep himself and his family on a very small 
income and he may even fall into debt. 

2. Let us look at a Japanese farm. Your map shows a group of 
farmhouses. What town lies 20 miles to the west? (Osaka.) Where 
does the road east lead to? (Nagoya.) Distance? (80 miles.) See if 
you can locate the settlement on your atlas—it is too small to be marked. 
Which island is itin? (Honshu.) This is the central and largest island 
of Japan. You can add ‘central Honshw’ to your map title. 

3. The farmhouse is one of a group—of how many houses? Count 
them—one plot, one house. (30 houses.) What do you think buraku 
means then? (Village.) Our farmer lives, like most Japanese farmers, 
in a village. What sort of land is the village on? (Upland.) Why is it 


* Answers to the questions are indicated in brackets throughout to give continuity. 
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Table I 
TypicaL BupGET OF A JAPANESE FARMER FOR ONE YEAR 
Eee 
Yen Yen 
Income Expenditure 
Rice crop 1004. Rent | é 504 
Barley crop 64 Fertilizer and implements 208 
All other sources 248 Taxes 30 
Food 345 
Total Clothing 52 
—— Repairs, light and fuel 44 
Wages for farm labour 43 
Miscellaneous 134 
Total 


built on upland? (Gives well-drained site, other land used for rice.) 
Whereabouts in the village is our farmer’s house? (On the outskirts.) 
How many fields has he? (8.) What do you notice about them? 
(Small and scattered.) Why is this a disadvantage? (Too small for 
machines, time wasted getting from one field to another.) How are 
they located? (4 on upland, 4 on paddy land.) Why do you think this 
is? (So that each farmer gets a fair share of both types of land.) 
[Word paddy may need explanation. ] 


4. Here is a description!® written by a man who visited this area. 


Bariey is cut in May; the fields are then dug to a depth of 18 inches, and 
flooded with water from an intricate irrigation system which turns them 
into soft mud. The mud is then strewn with manure and lime and worked 
over and over again until it is the consistency of slime, when it is carefully 
levelled, and flooded with running water to a depth of 2 or 3 inches. The 
best rice is sown where the water well covers the mud, and this necessitates 
much skill in arranging the irrigation channels so that a limited quantity of 
water may do duty for a large area. 

The rice is sown broadcast in small beds in April. In June the young shoots 
are transplanted to the mudfields in rows, about a foot apart each way, some 
4 or 5 shoots being pricked into each hole. This is very rapidly done, and at 
this season the rice fields are busy with men and women working nearly 
knee-deep in mud. 

When the summer comes with its mounting heat, the sprouts spread out, 
and the whole field becomes vivid green; as the shoots grow higher the 
separating divisions of the field are lost to view, and a rice-grown valley seen 
from a short distance appears as smooth and even as if covered with velvet 
turf. The measure of heat given out by the summer sun regulates the harvest 
season, In an average year the crop is reaped in October, but after a cool 
and rainy summer it may be November before it is cut. Japanese rice is the 
finest the earth produces, as well it should be, seeing the extraordinary 
attention it gets. I have seen peasants carefully going over the crop with a 
lantern in the dead of night, and with a horsehair switch brushing away the 
insects. But rice is seldom eaten by the poorer classes. Barley and millet are 


their staff of life. The rice they produce is far too valuable for their own 
consumption, and much of it is exported... 
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Fig. 2.—Duplicated map for class study. (After Trewartha, by kind permission of 
the University of Wisconsin Press. 
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In late autumn, the roads through every rice district are hedged with 
sheaves of rice, and before every farmhouse the womenfolk are busy with the 
flails, hand-threshing. As soon as the last rice grain has been harvested from 
the fields they are prepared for barley. Barley is not sown in Japan as we 
sow it, broadcast or in drills, but in carefully tended, deeply worked, hilled-up 
rows or ridges, as we may grow potatoes. This winter grain is sown in 
clumps along the top of the ridges, for the Japanese believe it is less likely 
that way to be beaten down, whilst the winter rains drain off into troughs 
between the ridges, where the water may be 2 to 3 inches deep. 

5. This tells us quite a lot about the two grain crops. They are? 
(Rice and barley.) When is barley planted? (October-November.) 
How? (By hand; on ridges.) Why? (No machines; on ridges for 
drainage.) This indicates that winter rains are quite substantial. 
When is barley harvested? (In May.) It is then a crop of which 
season? (Winter.) Planted where? (In rice fields.) Shade in on your 
map the area where barley is grown; and in the space given add a key 
which also gives months of planting and harvest. 

6. If our farmer grows rice all through the summer, and barley as a 
winter crop, what will happen to his land? (Get worn out.) What 
does he do to make it continue to produce crops all the year round? 
(Fertilize.) He uses all the manure he can and also buys —? (Lime.) 
The other requirement of his land in summer is —? (Water for irriga- 
tion.) There is heavy rain in summer, but rice needs to grow in a depth 
of water. Where is the irrigation channel? (Running N-S across 
paddy fields.) There are also many ditches bordering all the small 
paddies which are not marked. Why is there also a drainage channel? 
(To take off water so that it does not get stagnant.) Our farmer, like 
all those in the buraku, pays water tax towards the upkeep of the 
irrigation and drainage canals. To pay this and for his fertilizer he 
sells —? (Rice, and in a good year, barley.) He then needs to buy —? 
(Other food.) 

7. Let us look at our farmer’s upland crops. Why do you think he 
grows vegetables? (To feed his family.) Then why do you think he 
uses that particular upland field? (Near to house.) If he has any 
surplus, he can sell in the nearest market town. How do you know the 
weather is warm enough for vegetables to grow all the year round? 
(If he can grow barley in winter, he can grow some vegetables too.) 
Add a note to the key about this, in the space after vegetables. 

8. We are left with —? (Mulberry patches.) Why does our farmer 
grow mulberry bushes? (For silk worms.) [May need to tell class 
this.] Here is a short description of this work :!9 

The bush mulberry is planted at about two-foot intervals in rows spaced 
3 to 43 feet apart. It is cut off level with the ground each year, and the 
next year 6 to 12 shoots spring up, which reach heights of 4 to 6 feet. Silk- 
worms are reared from about the middle’ of April until the end of October. 
The worms are reared in farmhouses, all possible space being given over to 
the work. The mulberry leaves or sometimes whole branches of the bush 
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are put into the trays with the silkworms. After the worms have formed their 
cocoons the farmer carts his product to the cocoon market, where he receives 
cash for his crop. 

What can we add about the mulberry to our key? (Pruned in 
winter; leaves for silkworm April—October.) Mulberry is a very useful 
crop for uplands—why? (Bushes will grow on rough ground; do not 
need irrigating.) Without it our farmer would have no silk cocoons 
to sell. 

g. We can see that our farmer works very hard all the year round. 


_ How does he get money? (By selling grain.) [Refer to board.] In 


the case of our farmer “‘all other sources’”” would be —? (Silk cocoons 
and perhaps vegetables.) His expenses include —? (Food, fertilizer 
and water.) And some we haven’t mentioned? (Clothes, lighting, 
heating, repairs, and so on.) All the farmers in the buraku work in 
much the same way. Now write in your notebooks a few sentences 
about the following:—the fields, the chief summer crop and how it is 
grown, winter grain, the upland crops. Add your own title. 

10. We have now found out a great deal about how farmers live in 
this particular buraku or village. There are thousands of buraku in 
Japan. In the north it is too cold for winter crops in paddy fields. Look 
at your atlas. Which island will not have winter crops? (Hokkaido.) 
The southern islands have a longer hot season and farmers can some- 
times grow two crops of rice. Which islands are these? (Kyushu and 
Shikoku.) Which island is our village in? (Honshu.) In nearly all 
the villages there, people are living and working in this way. 

[The annotated map may be fixed into the best book or file as part 
of the child’s work record. ] 


We can conclude with some assessment of this method. If the 
material is put forward as a piece of descriptive information, exemplify- 
ing a region, without the children’s analysing and discovering for them- 
selves the geographical controls, those children will be no more 
inspired or educated than when presented by any other mass of 
geographical fact. On the other hand, sample studies can be used 
too often. We have here a useful method, but not the only method. 
A class presented with too many sample studies will become as bored 
as any other class taught without variety of approach. One or two 
per term or per continent would be ample, and even within these 
limits the method of presentation should vary. Finally, we must 
beware both of failing to make appropriate generalizations, i.e. of 
failure to link the sample to the major region, or of straining too far 
in this respect, and trying to make unjustified generalizations. For this 
reason, it is vital that the sample should be typical of the region. 

The advantages of the method are clear. It ensures that the content 
of the lesson is real, vivid, and full of accurate detail. It ensures at the 
same time that the children are studying geography as geographers 
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study it; it imports field methods into the classroom. It fits without 
difficulty into any syllabus, though it is particularly helpful to the 
normal regional layout. It can be used at almost any level of age and 
ability. Finally, it offers the possibility of a solution to the ever-present 
problem of the shortage of time. It is at least worth considering whether 
one sample, taken in one lesson, may not be as valuable as two or three 
more general lessons on the regions concerned. 
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The Advantages of Belgium for 
Field Studies 
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HE CHOICE OF SUITABLE AREAS FOR FIELD STUDY is of concern 

to a growing number of teachers of sixth form and training college 
students. Their choice usually falls upon such classical British land- 
scapes as the Weald, Pennines or Pembrokeshire coast, so well served 
with residential accommodation by the Centres of the Field Studies 
Council and the hostels of the Holiday Fellowship, Co-operative 
Holidays Association and the Youth Hostels Association. Occasionally, 
a field study abroad is arranged. Among European countries, Belgium 
has many advantages for the teacher who plans to give his pupils not 
merely the stimulus of contact with unfamiliar scenes and people but 
also a varied programme of geographical field work which will give 
reality to the concepts encountered in textbooks of regional and physical 
geography. This article attempts to state a few of the advantages of 
Belgium for field work, with frequent references to work done by young 
students with little field experience during a nine-day field class at 
Bruges and Dinant. 

The small size of Belgium, less than a quarter the area of England, 
and the sharp contrasts between its regions, make the cross-country 
journey a valuable introduction to regional differentiation within a 
European country. The students were provided with blank transect 
diagrams, which they completed as the train, on the outward journey, 
conveyed them from the polders near Ostend, through the sandy plain 
of Flanders, the loess plateau of Hainault, and the coalfield industrial 
belt, to the wooded heights of the Ardennes. They gathered impressions 
which helped their understanding of textbook accounts of kindred 
regions in other countries, such as the marschen of North Germany, the 
plateau of Beauce, the Ruhr industrial belt and the Bohemian block. 
As a supplement to fleeting impressions from trains travelling at speeds 
up to seventy miles an hour, the return journey by coach was broken 
at several points for careful inspection and field-sketching of landscapes 
typical of each regional division. 

Belgium spans one of the most important boundaries drawn by 
students of the human geography of north-western Europe. The 
northern half of Belgium has large, ancient cities and dispersed rural 
settlement; the southern half has concentrated rural settlement, but 
few cities of great importance or age. It was fitting, therefore, that the 
first days of the study were spent in urban studies at Bruges, and the 

» Mr. Bull is senior lecturer in geography at Goldsmiths’ College, University of London. 
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remainder in exploring the countryside around Dinant, far to the south. 
At Bruges, three industrial concentrations were mapped by groups of 
students; an older one following the main waterway through the town 
and two of recent growth adjacent to the railway station and to the 
docks served by the ship-canal from Zeebrugge. Four student groups 
combined to produce a “‘growth map” of the city. Each group inspected 
a.wedge-shaped section of the city, distinguishing on base-maps first by 
symbols and later by colour the areas of medieval building in imported 
stone, Renaissance and Baroque building with stepped gables, nine- 
teenth-century building in debased architectural styles and modern 
construction. On arrival at Dinant, the emphasis shifted to rural field- 
work, in which the groups made farm visits, land utilization surveys 
and transects. 


Belgium extends sufficiently far into the European land mass to give 
students a slight appreciation of the differences between oceanic and 
continental climatic conditions. At the end of March 1955, students 
shivered in the raw sea-mists of Flanders but basked in hot sunshine 
in the Ardennes. There were reminders that a hard winter had recently 
ended in the Ardennes; snow-banks on north-facing sheltered slopes, 
public monuments swathed in straw, and larch poles on farm roofs to 
prevent snow-slides. Instrumental measurements of temperature were 
hardly necessary to reveal the climatic contrast between north and 
south, but were used in the deeply entrenched Meuse valley to study 
the phenomenon of temperature inversion on clear nights. 

The physical features of southern Belgium are so well defined that 
students rapidly gained confidence in recognizing and interpreting 
them. The valley sides of the Meuse, nearly three hundred feet high, 
have well-marked rejuvenation terraces. Students had no difficulty in 
sketching cross-sections of the valley in the course of a boat journey 
from Dinant to Waulsort. Limestone topography was studied in excel- 
lent examples; a visit to the immense caverns at Han-sur-Lesse was of 
particular value. The contrast between the surface water supply of 
limestone areas and those of contiguous Devonian shale inliers was very 
evident in the field, as a band of damp soil or a line of farms with open 
ponds often marked the geological boundary. Land utilization mapping 
revealed a preponderance of pasture on the shales. A journey to the 
High Ardennes crossed a series of clearly marked erosion surfaces, each 
with its own characteristics of land use. The 1,600-foot surface was 
largely moorland, the 1,300-foot surface was heavily forested, but 
lower surfaces at 1,000 and 650 feet were mainly arable. 

Belgium is crossed by a linguistic boundary between Flemish and 
French speech. Brussels has been called “the engagement ring of 
Belgium”? because its position as a French-speaking enclave within the 
Flemish-speaking north lends hope to those who look for a greater 
measure of national unity. The English student in Belgium may 
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experience, by reading notices on hoardings and by contact with people 
from Flanders and Wallonia, a little of the internal tension which has 
for long baulked the progress of many of the newer national states of 
continental Europe. The problem of Belgian unity is, in miniature, a 
problem shared by countries such as Czecho-Slovakia and Yugo-Slavia. 
A less momentous problem of political geography was studied in the 
Meuse Valley, where a traverse was undertaken with the object of 
testing the permanence of a river-frontier. In Roman times, the 
central Meuse was for centuries the boundary between the Roman 
Empire and the barbarian world, and in later periods of history, the 
flanks of the valley were often parts of separate states. Students 
recorded on base maps their observations of contrasts which still 
survive between the right bank and the left bank. East of the river, 
quarrying for marble, paving stones and refractory clay and formerly 
for iron also, together with cattle-rearing on small farms were the 
principal activities. West of the river, cereal cultivation by owners of 
large chateau-farms and forestry seemed to predominate, even though 
the land had the same plateau form. Discussion among students about 
the causes of this contrast showed a conflict of opinion; some held that 
long-continued political severance gave the key to the differences, 
others attached importance to the decrease in the extent of limestone 
outcrops and loess covering towards the east of the area bisected by 
the river. 

Not least among the attractions of Belgium for field work is the 
excellence of the services provided by a Belgian organization, Les 
Voyages Scolaires Belgo-Luxembourgeois, in arranging travel and accom- 
modation to suit a party’s requirements. The headquarters of this 
organization, which is sponsored by the Ministry of Education of 
Belgium, is at 169, rue de la Loi, Brussels. 
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This Changing World 


EDITED BY L. S. SUGGATE 


POPULATION CHANGES IN THE REPUBLIC OF IRELAND, 
1951-6 

A census of the population of the twenty-six counties which comprise the 
Republic of Ireland was taken on the night of 8th to gth April, 1956, and a 
Preliminary Report on it was published two months later. The Central 
Statistics Office, Dublin, states that the final figures are likely to differ only 
slightly from the provisional ones printed in the Report which shows that the 
Republic had a population of 2,894,822 persons, the lowest total ever 
recorded in the twenty-six counties, and representing a decrease of 65,771 
persons, or 2-2 per cent, since the census of 1951. This decrease follows a 
short period between 1946 and 1951 during which the population showed 
some stability, and the natural increase (i.e., excess of births over deaths) 
slightly exceeded net emigration with the result that a population growth 
of 0-19 per cent took place. This was the first increase of population recorded 
in the twenty-six counties since before the Great Famine which began in 
1845. Now the trend has been reversed again, however, and during the last 
five years the average annual decrease has been greater than at any time 
since the intercensal period of 1891-1901. 

The decline, as in all intercensal periods since that of 1881-91, is most 
marked in the poor north-western region of Ireland, and Connacht has lost 
5°5 per cent of its 1951 population while in that part of Ulster which lies 
within the Republic the population has decreased by 6-9 per cent during the 
last five years. The populations of all the counties in these two provinces, 
with the exception of Co. Galway, have decreased by 6 per cent or more 
since 1951. Co. Leitrim, a poor county largely composed of mountains and 
bog-land and where the majority of the farms are very small, has suffered 
the most serious decrease, having lost 10-1 per cent of its 1951 population. 
The population of Munster has decreased by 2:5 per cent during the last five 
years, a decrease to which all the counties in the province have contributed. 
Between 1946 and 1951 six of the twelve counties in Leinster showed an 
increase of population, while the population of the province as a whole, 
which had been growing steadily since the 1926-36 intercensal period, 
increased by 4:3 per cent. The Report reveals, however, that in Leinster 
during the last five years only the counties of Dublin, Louth and Meath 
have possessed growing populations, while the total population of the 
province has declined by 84 persons. The increases recorded in Meath and 
Louth, which contain some of the best agricultural land in Ireland, were 
only of o-5 per cent and o-7 per cent respectively, but the population of 
Co. Dublin has increased by no less than 25-9 per cent since 1951, largely 
because of the continued extension of the suburbs of Dublin and Dun 
Laoghaire. The populations of both Dublin County Borough and Dun 
Laoghaire Borough have decreased since the last census, however, mainly 
as a result of the outward movement of people to the new suburbs. 


263 


264 GEOGRAPHY 


Although the population of the Republic has declined during the last five 
years, the natural increase during the period was 134,623 persons, a higher 
rate of average annual increase than for any year since 1881. The decline 
of population that has occurred since 1951 is thus due to excessive emigration 
from the Republic. It is estimated (by adding the natural increase for the 
period to the total population decline) that during the last five years the 
net emigration (i.e., emigrants less immigrants) was 200,394 persons, and 
the average annual rate of emigration was the highest since before 1891. Of 
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the persons included in the net emigration figure, 55 per cent were men, 
which contrasts with the previous intercensal period during which 58 per 
cent were women. There is unfortunately no means of knowing from which 
parts of Ireland the emigrants came, but the Report does contain figures for 
the number of people each county has lost since 1951 through both internal 
migration and emigration. These figures show that the losses per thousand 
of the population have been heaviest in Ulster (part of) and in Connacht. 
All the counties in these two provinces have on the average annually lost 
between 15:4 and 23:2 persons per thousand of the population. In Munster 
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the losses have been slightly less, but all the counties in the province have 
lost between 10-1 and 16-2 people per thousand of the population annually. 
One of the most surprising facts revealed by the Report is that Leinster, 
which on the average lost only 2-1 persons per thousand of the population 
during each year of the 1946-51 intercensal period, has annually lost 11-8 
persons per thousand of the population during the last five years. The 
annual losses of counties in the province vary from 8:3 persons per thousand 
of the population in Co. Meath to 19 per thousand of the population in Co. 
Wicklow. Dublin County and County Borough, where the increase of 
population during the 1946-51 intercensal period was partly due to migra- 
tion into the region from other parts of Ireland, has suffered from very 
substantial net emigration since 1951 at the annual rate of 10-4 persons 
per thousand of the population. 

There is no reliable means of discovering the destinations of the emigrants 
from Ireland, but to those who have witnessed the nightly departure of 
the cross-channel steamers from Dublin and Dun Laoghaire it is evident 
that today, as for the last few decades, a very large proportion of the 
emigrants are going to Great Britain. Until mid-1952 people travelling 
between the Republic and Great Britain were required to possess travel 
identity cards, and the figures for the number of these cards supplied 
together with those for the number of passports issued provide a rough but 
useful indication of the destinations of travellers from the Republic, although 
no figures are available to show the amount of movement from the Republic 
to Northern Ireland. In 1951, the last year for which complete statistics are 
available, 20,246 people were issued with travel identity cards or passports, 
and of this total 80 per cent intended travelling to Great Britain. The vast 
majority of these travellers were under thirty years of age, and 77 per cent 
of them came from Irish rural districts. Although the Report reveals that 
the average annual rate of emigration during the last five years has been 
almost double that for 1951, there is no reason to believe that Great Britain, 
with her demand for labour and higher level of wages than Ireland, is 
attracting a smaller proportion of the emigrants than in 1951. (Statistics from 
Census of Population 1956, Preliminary Report, Central Statistics Office, Ireland, 
Dublin, 1st June, 1956, and other official sources.) 


Trinity College, Dublin G. L. Davies 


THE METHANE GAS INDUSTRY IN ITALY 


The significance of the recently developed methane gas industry in 
northern Italy is best seen in relation to the economic situation of the 
country as a whole, and in particular to the current fuel position. Italy’s 
basic problem of overpopulation cannot be solved simply by schemes of land 
reclamation and improvement which can only temporarily relieve existing 
pressure on the land and give breathing space in which more lasting solutions, 
based on industrial development, can be put into effect. A prerequisite of 
such development is of course industrial energy, and it is in this respect that 
the situation is critical. Coal resources are minute. Annual production 
consists of about one million tons of coal from Sardinia and 800,000 tons of 
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lignite from Tuscany. Even with the present low level of industrial develop- 
ment and a low domestic demand (reflecting partly climatic conditions and 
partly the low standard of living) this meets only ro per cent of Italy’s coal 
requirements. 

In the field of electricity Italy’s position is more favourable. With an 
output of 32,619 million kWh., Italy ranks fourth in Western Europe behind 
the United Kingdom, Western Germany and France, but a study of the 
structure of this electricity output shows that a critical stage in development 
is now being reached. About 85 per cent of the total production is from 
hydro sources, the remainder being thermal electricity, using mainly coal, 
generated primarily to supplement the supply of hydro-electricity during 
the “‘off-season,” i.e., winter in the Alpine sector and summer in peninsular 
Italy; a little is produced in Tuscany from the steam of the Lardereilo 
geysers. In the ten years since the war Italy has doubled her electricity 
output, but in so doing has now harnessed over 70 per cent of her potential 
hydro resources. Viewed in relation to the estimate that by 1960 the demand 
for electricity will have increased by some 35 per cent on present output, 
Italy’s fuel position is seen to be critical in two respects. Firstly the low 
production costs of hydro-electricity are often overstressed. The capital 
installations necessary to harness water power are very expensive, and this 
capital, plus any interest on loans, ultimately has to be paid for by the 
consumer. This is especially important in the immediate future for with 
70 per cent of the potential already harnessed—and clearly from the more 
favoured sites—the bulk of the remaining 30 per cent will be considerably 
more costly to develop. Secondly, the production of electricity from hydro 
sources is much less reliable than from thermal sources, and therefore in 
areas mainly dependent on hydro-electricity a considerable margin must be 
preserved between capacity output and consumer demand in order to 
prevent failures to meet that demand in poor seasons of hydro-electricity 
production. 

The Italian Government has long been aware of this growing fuel crisis 
and as early as 1926 intensified the search for hydrocarbons, especially in the 
Po basin. No real success was met with until 1946 when an encouraging 
discovery of natural gas was made at Caviaga, 20 miles southeast of Milan. 
Further prospecting led to the opening up of a whole series of fields of which 
the chief are at Ripalta, Cortemaggiore, Cornegliana, Bordolano and 
Ravenna. Converting the gas into a marketable commodity involved con- 
siderable capital outlay in processing plants, the construction of a pipeline 
distribution network and a campaign to persuade industrialists to adopt this 
new form of industrial energy. Some 15 million cubic metres of gas per day 
are now being produced, nearly 3,000 miles of pipeline have been constructed 
to distribute it, and over 70 per cent of the gas produced is used directly for 
thermo-industrial purposes, with a further 12 per cent indirectly used for 
industrial energy after being converted into electricity. Production figures 
for the first quarter of 1956 show an increased methane output of over 25 per 
cent on those of 1955, whilst spectacular increases in the length of pipeline 
may be expected if the decision is taken to pipe the gas to central and 
southern Italy. At the moment this decision is being delayed in the hope 


that the known deposits of petroleum in the Marches and Abruzzi will also 
yield methane. 
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Methane is also stimulating expansion in the chemical industry. Six per 
cent of the total gas output is already being used for chemical synthesis, 
whilst plant under construction at Ravenna is planned to produce 350,000 
tons of synthetic rubber and 350,000 tons of nitrogenous fertilizer annually. 
Gas is also causing something of a domestic revolution in that already some 
3 million homes have adopted “‘bottled”’ methane for heating and cooking— 
a figure which is likely to be increased greatly now that distributing centres 
have been built at Cagliari and Palermo with others under construction at 
Foggia and Brindisi. 

In the light of Italy’s fuel shortage, the calorific equivalent of 7 million 
tons of coal which methane at present provides annually is a substantial 
contribution towards meeting the demand for industrial energy until more 
revolutionary forms of power are available. 

(Maps showing sources of natural gas, pipelines and producing centres, 
and an extended treatment of this subject are given in ‘‘A propos du méthane 
italien,” by A. Bouissy in Rev. de Géographie de Lyon, vol. xxx, No. 3, 1955. 
This publication may be borrowed from the Association’s Library.) 


University College of North Staffordshire A. C. Woopcock 


BLACK SANDS OF EASTERN AUSTRALIA 


Since thorium is potentially as significant as uranium in the generation 
of atomic power, the Commonwealth Government has begun to stockpile 
monazite from the “‘black sands” of the Australian east coast and has had 
the reserves surveyed. Such asurvey had previous warrant in the rapid growth 
of the beach sands industry from a low level in the mid-thirties to an 
estimated production value of over £A7,000,000 in 1956. In this production 
rutile and zircon are far more important in quantity and value than monazite 
and, a fourth constituent, ilmenite. Indeed in the output of rutile and zircon, 
Australia leads the world. Actual production of ilmenite is also large but 
most of it is dumped because of a high chromite content, rendering it useless 
for paint manufacture. The results of this survey have recently been pub- 
lished (D. E. Gardner, Beach Sands Heavy Mineral Deposits of Eastern 
Australia, Bull. 28, Commonwealth Bureau of Mineral Resources, Geology and 
Geophysics, 1955); they confirm and elaborate earlier findings (A. W. 
Beazley, Aust. J. Sci., vol. 9, 1946, pp. 208-10; Proc. Roy. Soc. Qld., vol. 59, 
1947, pp. 109-40, and vol. 61, 1949, pp. 59-104). 

Resources in high-grade sands are assessed at approximately 3,100,000 
tons—sufficient to sustain the present rate of production for some 28 years; 
in 1955 total production was 108,994 tons of concentrates. But the rate of 
extraction is sure to mount in the face of rising demands in our atomic and 
jet age for titanium, zirconium, cerium and thorium: a further 6,000,000 
tons in low-grade sands on North Stradbroke Island may be brought into 
use. Some 200,000 tons of the high-grade sands in the neighbourhood of 
Surfer’s Paradise in South Queensland are unavailable because they now 
lie in built-up areas (the coast from Southport to Coolangatta is in some 
degree the “California” of Australia). Applications for leases to work small 
deposits on Maroubra surfing beach near Sydney have raised an outcry in 
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opposition, which the N.S.W. Government has promised to consider. Thus 
the beach sand deposits provide Australia with problems of competitive land 
uses, of which she has so far had relatively few. 

The survey relates only to the east coast of the continent. The northeast 
coast of King Island, Bass Strait, has yielded some black sand in the past 
but known reserves are mainly low-grade and small. There is a new and 
rising output of ilmenite from sands at Capel near Bunbury in Western 
Australia. Nevertheless it seems likely that the main reserves lie on the east 
coast where, as the accompanying map shows, the bulk of the deposits (and 
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present production) lies between Southport and the Clarence river, straddling 
the New South Wales—Queensland border. 

This concentration has a geological basis. Here the sands are derived 
through river loads and northward littoral drift from the Mesozoic sand- 
stones of the Clarence Basin, and the sandstones themselves are erosional 
products of the Permian granites of the New England plateau. This source 
of origin is much richer in the vital heavy minerals than the sources to the 


Ve 


Be LA at HAT. 


THIS CHANGING WORLD 269 


north and the south; to the north, the Mesozoic sediments of the Moreton 
Basin; and to the south, Carboniferous sediments in the Laurieton area, 
Triassic sandstones near Swansea, and Permian sediments in the Wollongong 
neighbourhood. 

The detailed provenance of the black sands is closely related to the physio- 
graphic history and throws light on it. Most of the east coast consists of 
sandy bays, fronting flat coastal plains and stretching between rocky head- 
lands, which belong to higher “‘peninsulas’’ and “‘islands”’ of country rock. 
Along these bays, particularly at their northern ends, heavy minerals are 
laid down at the top of the beach by storm waves, chiefly from the southeast. 
The lower parts are washed away again in fine weather, the upper are 
covered by wind-blown sand and encroached on by the foredune, becoming 
a seam of black sand up to two feet thick, high-grade with 10-go per cent 
heavy minerals, and lying roughly between six feet above mean high water 
and three feet above mean low water. With progradation, successive fore- 
dunes develop with such seams beneath them. Sometimes the innermost 
seams lie definitely higher than the seam of the present beach and they are 
thought to belong to a late Recent level of the sea, two feet higher relative 
to the land than at present. 

Inland of the modern dunes at some places, there occur certain heathlands, 
diversified by arcuate low sand ridges and swamp hollows, which are stranded 
shoreline features. Beneath these heathlands, black sand seams are found 
ten feet and five feet higher than present beach seams and are ascribed to 
+10 feet and +5 feet sea-level stands of earlier Recent time. Seawards of 
the +5 feet heathlands, abnormally low black sand seams are considered 
to result from a sea level five feet below present level which occurred between 
the +5 and +2 feet stands. These findings tally well with those of Teichert 
and Fairbridge from Western Australia based on solutional features of 
almost tideless, limestone coasts and lend support to the claim that there they 
have a close register of Recent eustatic changes in sea level (so close that 
workers on non-calcareous rock coasts with greater tidal ranges have been 
inclined to scepticism). 

Low-grade sands of great bulk result from blowouts attacking the fore- 
dunes and transporting their sands, along with the heavy-mineral seams 
beneath them, inland in the form of parabolic and associated dunes. In 
Moreton Island such dunes reach the staggering height of g1g feet. On the 
east coast only on North Stradbroke Island has this aeolian reworking 
produced low-grade sands which may prove an economic proposition. Here 
there are five sets of parabolic dunes, regarded as having been formed during 
the emergences, following Upper Pleistocene and Recent high sea levels, of 
+100, +45, +20, +10 and +5 feet respectively. The last three sets 
contain 2~3 per cent heavy minerals and may be workable at some future date. 

Gardner regards the Pleistocene-Recent oscillations of sea level as an 
essential factor in the emplacement of the black sands. During high sea 
levels, rivers renew supplies of sands in the estuaries and bays. On land 
emergence, waves work on this material, throwing it high up the beach, 
there to be buried by prograding foredunes. Thus a long sequence of 
physiographical events plays a significant part in explaining the pattern of 
present and potential heavy-mineral extraction. 


Australian National University, Canberra J. N. JENNINGS 
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GEOTHERMAL POWER IN NEW ZEALAND 


Efforts to harness some of the geothermal steam resources of the North 
Island of New Zealand for electricity production are part of a desperate 
bid to provide much-needed power in an area where the demand for 
electricity is increasing at the rate of 11 per cent per annum compounded. 
If the construction of hydro-electric plants keeps pace with the demand for 
electricity, the water-power potential of the North Island, stated to be 
1,250,000 kW., will be exhausted in 1963. 

The active thermal region in New Zealand stretches in a belt thirty miles 
wide northeast from Mt. Ruapehu in the central North Island to White 
Island in the Bay of Plenty. This area contains two active volcanoes and a 
marked concentration of hot springs and fumaroles about Rotorua and 
Wairakei, five miles north of Taupo. In a scrub and fern-covered valley at 
Wairakei is the ‘‘production area” of about one and a half square miles 
and it is here that much of the activity to date has taken place. Over thirty 
bores have been drilled and the resultant transformation of the valley is 
awe-inspiring. Drilling rig, test machinery, eight-inch steel pipes with 
remote-control valves are ringed by pines showered with pumice dust and 
overhung by clouds of vapour—the whole dominated by the hoarse scream 
of the steam bores which have been heard eighteen miles away. 

During the 1940s discussions on geothermal power possibilities first took 
place, and several investigations of the North Island thermal area were 
undertaken by officers of the Department of Scientific and Industrial 
Research. 

In 1949 the government approved a plan for a comprehensive five-year 
investigation of thermal resources, particularly near Wairakei. The area 
investigated was 13 square miles (only a small part of the thermally active 
area) and it became obvious that steam from shallow bores could be harnessed. 
Following deeper drilling the announcement was made that a 40,000 kW. 
station, together with a heavy-water plant, would be constructed in conjunc- 
tion with the United Kingdom Atomic Energy Authority. Negotiations, 
marked by vacillating attitudes towards heavy-water production, started in 
1953. In January, 1956, the Atomic Energy Authority abandoned its 
Wairakei plans. Had this rejection taken place earlier, designs for a heavy- 
water plant would not have been drawn and power station plans would 
consequently have been hastened. This does mean, however, that more 
steam can now be used to produce power. 

Since drilling began, much has been learned about the geology of the 
area, though much remains to be learned. Many of the shallower holes are 
from 600 to 1,500 feet deep and some of the half-dozen deep bores have 
reached more than 3,000 feet down. The surface beds, known as Wairakei 
breccia, are up to 500 feet thick and consist of pumice and rhyolite fragments. 
These overlie the Huka beds, which comprise interbedded pumice breccia, 
siltstones and sandstones. Both the Wairakei and Huka beds are permeable, 
and have been greatly altered by hydro-thermal activity. Beneath these lies 
rhyolitic ignimbrite, which has been drilled for 1,000 feet but is of unknown 
depth, and somewhere below this a greywacke bascutenth is assumed. 

Geothermal steam development is a pioneer venture for New Zealand 
and for this reason workers in many fields are feeling their way. Several 
New Zealand engineers have studied the situation at Larderello, in Tuscany, 
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where there is nearly fifty years’ experience in the harnessing of geothermal 
steam. 

There are, however, a number of differences between the situation in Italy 
and that in New Zealand. In Larderello the production of power has been 
associated with a significant chemical industry, notably the recovery of boric 
acid, while Wairakei is now planned to produce only electricity. At Wairakei 
steam pressure is reported to be much greater than that in Italy. On the 
other hand, steam at Wairakei must be dried by passing it through separators 
while steam at Larderello is dry. At Warakei no diminution of the steam 
flow from bores has so far been reported and some have been operating for 


QQ Hamilton LS 
VQ ay, 


—S - 
Whakataneg 


OHINEMUTU! 
Rotorua Zi 
WHAKAREWAREWA 
waimancu® & 


WAIKITE®  gWAIOTAPU 
eTE KOPIA 


Mangakinoo 

Aas 

Ks 
© ORAKE! KORAKO 


on 


e 
«gral re 
Ww" Waikare Moana 


M? Ruapehu, 
Raetihi pe Ohakune 
Cael 


several years. Steam pressures are reported to fluctuate at Larderello and 
all surface manifestations of geothermal steam have ceased. Geologically the 
areas are different. In Italy an impermeable cap-rock structure is pierced 
to draw on the steam while in New Zealand drilling is through permeable 
volcanic material where high temperatures have added problems to the 
sinking of bores. Finally, it has been reported that the mineral content of 
New Zealand steam is about one-fortieth of that found in the steam at 
Larderello and, although care will have to be taken to prevent excessive 
corrosion, no special power equipment will have to be devised. 

The difficulties in estimating the power potential of New Zealand’s under- 
ground steam resources are manifold. A conservative estimate of the poten- 
tial of Wairakei and other thermal areas places it at 200,000 kW. One 
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estimate for shallow bores is 255,000 kW. and for bores at a depth of 
2,000 feet, 475,000 kW. There is a high degree of uncertainty in making 
assessments of potential. If a cap-rock structure with permeable rock 
beneath is found, or if drilling goes beyond the ignimbrite sheets, the known 
potential might be increased substantially. In addition, little is known about 
locations outside Wairakei within the so-called thermal zone, and hot 
springs areas outside the zone are still to be investigated. 

The site for the new power station has been selected two miles from the 
production area, on the banks of the Waikato river, where ample water will 
be available and a new village is to be established nearby. Tendering for 
the supply and erection of plant has closed. The first stage will be the build- 
ing of a power plant of 69,000 kW. capacity to be operating by 1958 with 
a possible later increase in capacity. While the development itself is by 
no means a simple business, it raises a difficult economic problem. Areas 
within the thermal zone have long been the outstanding tourist attraction of 
the North Island, and a guarantee has been given that these areas will not 
be tapped. Yet it is thought by some that with full utilization of geothermal 
steam all surface manifestations will stop as has happened at Larderello. 
There are already reports of geysers playing less frequently and with 
diminished force in the famous Geyser Valley near the production area at 
Wairakei, though the connection is yet to be proved. Scientists claim the 
heat flow from the valley remains constant. The problem of tourism versus 
power is made even more difficult when it is realized that the area being 
developed and those being investigated are ideally placed in relation to the 
North Island’s population—approximately midway between the large 
electricity-consuming centres of Auckland and Wellington. 

If it is assumed that the estimated potential is only 200,000 kW., geo- 
thermal steam is not going to solve the country’s power problem. It will 
merely absorb the increasing electricity demand for two to three years. 
What then? Other than further investigation into geothermal steam, there 
are several developments in hand or contemplated by the government. A 
large coal-burning station (180,000 kW.) is under construction about 35 miles 
south of Auckland. Estimated costs of production and investigations into 
coal supplies for this station show that future coal stations in the North Island 
are not likely to be major contributors to the total power requirements. It 
is likely that a gas turbine of 50,000-60,000 kW. for peak loading and 
standby purposes will be considered for Wellington and that thorough 
investigations of an inter-island transmission cable, to bring hydro-electric 
power from the more favourably situated South Island, will commence soon. 
Finally, the possibility of developing nuclear power will be studied. (See 
“Geothermal Steam for Power in New Zealand,” Bull. 117, N.Z. Department 
of Scientific and Industrial Research, Wellington, 1955.) 


Auckland University College, New Zealand B. H. FARRELL 
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Obituary 


Dr. JULIE MOSCHELES 


British geographers will hear with deep regret that Dr. Julie Moscheles 
of Prague died in January 1956. She was born in August 1892 and took her 
doctorate in the German University of Prague in 1917, becoming an 
assistant in that University. In 1920 she was forced to leave the University 
because of alleged Jewish ancestry. President T. G. Masaryk character- 
istically intervened and arranged for her to get an assistantship in the 
Charles University under the well-known and widely respected Professor 
Svambera who welcomed her. She served this University until the Nazi terror 
in 1939 forced her into exile. She came to Britain and went on to Australia, 
taking a lectureship in Melbourne University, later (1943-5) becoming 
attached to the Netherlands East Indies Intelligence Service as geographer. 
Dr. Moscheles was primarily a geomorphologist and became well known for 
her publications on the tectonic evolution of landforms in the Bohemian 
Massif, the Elbe valley and the Carpathians. She emphasized the importance 
of wave-like movements of the earth’s crust including those reaching Bohemia 
from the Alps. But she was also a serious anthropo-geographer and wrote 
on urbanization and movements of country people into towns in search of 
opportunities, and she contributed maps of Great Britain to Stieler’s Aélas. 

In 1946 Dr. Moscheles returned to Prague. After 1948 she was unable to 
continue scientific work, and geography mourns the premature loss of a 
leading worker in the Central European field. H. J. FLEuRE 


Mr. E. J. ORFORD 


Edwin James Orford, who died on 28th September 1956, had been a 
member of the Geographical Association for over fifty years, and had been 
particularly active in the introduction of the ““New Geography” at the turn 
of the century. He was inspired by lectures of H. J. Mackinder and realized 
the need of bringing such ideas into education in place of the arid lists of 
places and products, and the unintelligent drawing of ““memory maps.” 
Mackinder had been preaching his gospel about a dozen years before 
E. J. Orford heard it, but to audiences engaged mainly in public and 
preparatory school teaching, and Orford was one of the first few teachers 
who saw the necessity of this reform in elementary schools—where the great 
majority of children were educated. The result of his experimenting was put 
at the disposal of other teachers in such articles in the Geographical Teacher as 
“Home Geography in London”’ (1906), “Practical Aids and Devices” (1907) 
and later, ““Geography—what facts shall we teach?” Other articles and 
books on similar lines continued until 1935. He also organized and led 
excursions for members of the London branches of the Geographical 
Association, and in 1916 became secretary of the South London Branch and 
a member of Council of the Association. 

In all his work, E. J. Orford was handicapped by defective sight and 
hearing, and in consequence he had to retire much too early from teaching 
and from active participation in the Geographical Association. Yet for 
many more years he continued to think and write on educational topics— 
indeed until the last day of his life. J. F. UNsTEaD 
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MR. L. S. SUGGATE 


In November 1956 Mr. L. S. Suggate, a long-standing member and friend of the 
Association and our President in 1955, will leave England for New Zealand, where 
he and Mrs. Suggate will join their family. We have relied upon Mr. Suggate’s 
counsel and experience for guidance in many aspects of the Association’s work for a 
very long time—he first became a member in 1914—and in the Secondary Schools 
Section especially he has been a valued worker. It is with the greatest sincerity that 
we send to Mr. and Mrs. Suggate our warm good wishes for a long and happy 
continuation of their retirement in their new country. We shall greatly miss them. 


“THIS CHANGING WORLD” 


This issue of Geography is the last in which this feature appears under the editorship 
of Mr. L. S. Suggate. Many members will wish unreservedly to express their 
appreciation of the task he has so soundly carried out in sifting, arranging and 
editing the material submitted for publication. The feature has proved to be of the 
greatest use to teachers and students and is established as a necessary and continuing 
part of our journal. Material submitted for future publication and relevant correspon- 
dence should at present be addressed to the Honorary Editor, Geographical Associa- 
tion, c/o The Park Branch Library, Duke Street, Sheffield 2. 


APPOINTMENTS 


The Association warmly congratulates Mr. R. W. Steel of the Department of 
Geography at Oxford on his appointment to the John Rankin Chair of Geography 
of the University of Liverpool, in succession to the late Professor Wilfred Smith. Mr. 
Steel will move to Liverpool in January 1957. 


NOMINATION OF NEW MEMBERS OF COUNCIL 


Four new members of Council are due to be elected at the Annual General 
Meeting to be held on and January 1957, to replace retiring members. Nominations 
should be sent immediately to the Honorary Secretary at headquarters, signed by 
four members of the Association. The persons so nominated must have expressed 
their willingness to serve on Council from 1957 to 1959. 


ANNUAL CONFERENCE 1957 


The Annual Conference will be held at the London School of Economics from 
ist to 4th January 1957. The programme has already been circulated to members. 
Others wishing to receive this should make immediate application to headquarters. 
Tickets for the twenty-sixth Annual Dinner, excursions, etc., should be obtained 
as early as possible from the Assistant Conference Organizer according to the 
instructions in the programme. 


SPRING CONFERENCE 1957 


The next Spring Conference will be held from 23rd to 27th April at Matlock, 
Derbyshire. The programme and reservation forms will be circulated in January 
1957 and applications for accommodation, etc., should thereafter be made with as 
little delay as possible according to the directions which will be given. The 
Conference will be advertised as a “‘Study Course’ to assist teachers who may make 
applications for grants towards the cost of attending it. The character of the meeting 
will be the same as in recent years—a study course dealing with the geography of 
the area around the Conference centre—but it is also intended to provide oppor- 
tunities for both formal and informal meetings of members and students. 
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HERBERTSON MEMORIAL LECTURE 


On Friday 26th April 1957 a Herbertson Memorial Lecture will be given in 
Sheffield by Professor L. Dudley Stamp. It will be followed, on the same evening, 
by a Dinner to mark the completion of seven years’ residence by the Association in 
Sheffield. We shall invite Civic Guests to join us in our celebrations and we hope 
that many members will be able to take part. Members attending the Spring 
Meeting at Matlock will be able to attend both these functions and we hope that 
parties from nearby branches will also participate and make the occasion a grand 
reunion of the Association in Sheffield. 


SUMMER SCHOOLS 1957 


It is planned to hold two Summer Schools in August 1957. Preliminary notices 
and registration forms have already been circulated to all members, and we should 
be grateful if members who wish to join either course will register without delay to 
enable us to make accommodation and travel reservations early enough to secure 
party reductions. 

The Summer School in Britain will be held at Westham House, Barford, near 
Warwick, under the leadership of Dr. H. Thorpe, Reader in Historical Geography 
in the University of Birmingham; the subject of the course will be the study of 
historical geography in relation to the evolution of the Warwickshire landscape. 
The dates will be 3rd to 17th August 1957; the cost will be about £24. 

The Summer School abroad will be held in Provence, France, under the leadership 
of Professor A. E. Smailes of Queen Mary College, University of London. The 
centre will be at Aix and it is hoped to include an extension of the course at a centre 
on the Mediterranean (at Cannes or Monaco). Members who attended the course 
at Aix in 1955 and who wish to make further studies in this region are invited to 
join again. The duration will probably be 8th to 23rd August and it is hoped that 
the inclusive costs will be not more than £40. 


THIRD INTERNATIONAL CONFERENCE OF TEACHERS OF GEOGRAPHY 


La Société (francaise) des Professeurs de Géographie is organizing this Conference 
which will be the third meeting of the International Union of Associations of Teachers 
of Geography, and which will be held at Grenoble at the end of August 1957. We 
are advised that the programme will shortly be ready and details will be published 
in January. We hope that many members will endeavour to attend this Conference 
and we shall, if numbers justify it, organize a travelling party between London and 
Grenoble. It should prove possible for members attending the Summer School at 
Aix to travel on to Grenoble at the end of the course in time for the beginning of 
the Conference. 


DONATIONS FROM BRANCHES 


We gratefully acknowledge a generous donation from the Brighton Branch. This 
has enabled us to publish one of the lectures given to the Spring Conference at 
Brighton in April 1956 (see pp. 233-47 of this issue). 

Malvern Geographicai Society has withdrawn from affiliation with the 
Geographical Association upon its amalgamation with a local field club and has 
presented a sum of £32 11s. 11d. to the Association from its funds. 

The Birmingham and District Branch has donated £5 5s. to the funds of the 
Association. 


GIFT OF BOOKS TO THE LIBRARY 


The following books have been purchased from a gift of money presented by 
members of the Lancashire and Cheshire Geography Teachers Group in 1955 in 
appreciation of the work on their behalf of W. W. French, Esq., who founded the 


group in 1947: 


THE LAND UTILISATION SURVEY OF BRITAIN 


ONE-INCH MAPS 


The sheets published cover the whole of England and Wales and the more 
populous parts of Scotland, based on O.S. Sth ed. The earlier ones are out 
of print, and cannot be reprinted as the plates were destroyed in the blitz, 
but teachers can make up sets illustrating all main types of country. Sheets 
still available are (price 5s., postage 1s. 3d.):— 


England and Wales 


Sheets 1 (Lower Tweed); 2 (Holy Island); 3 (The Cheviot Hills); 4 (Alnwick 
and Rothbury); 5 (Solway Firth); 6 (Hexham); 8/9 (Carlisle); 8/15/18 (St. 
Bees Head and Hartlepool); 10 (Alston and Weardale); 11 (Durham and 
Sunderland); 13 (Kirkby Stephen and Appleby); 14/15 (Middlesbrough); 
17 (Isle of Man); 18/19 (Windermere); 20 (Kirkby Lonsdale and Hawes); 
21 (Ripon and Northallerton) ; 23 (Scarborough) ; 24 (Lancaster and Barrow); 
25 (Ribblesdale) ; 26 (Harrogate) ; 27 (York); 35 (Liverpool); 40/48 (Grimsby, 
Louth and Skegness); 41 (Anglesey); 42 (Llandudno); 44 (Northwich and 
Macclesfield); 49 (Portmadoc and Criccieth); 50 (Bala); 51 (Llangollen); 
55 (Grantham); 57 (Fakenham); 59/68 (Barmouth, Dolgelley); 60 (Shrews- 
bury and Welshpool); 67 (Norwich); 68/69 (Aberystwyth); 70 (Bishop’s 
Castle); 74 (Kettering and Huntingdon); 78 (Lampeter); 79 (Tregaron); 
80 (Kington) ; 83 (Northampton); 87 (Ipswich) ; 89 (Carmarthen) ; 90 (Brecon) ; 
91 (Abergavenny); 92 (Gloucester and Forest of Dean); 93 (Stow-on-the- 
Wold); 94 (Bicester); 95 (Luton); 104 (Swindon and Cirencester); 106 
(Watford); 107 (N.E. London and Epping Forest); 118/119 (Exmoor); 127 
(River Torridge) ; 128 (Tiverton); 129/139 (Chard, Axminster and Sidmouth); 
130/131 (Yeovil and Blandford, Ringwood); 136 (Boscastle and Padstow); 
137 (Dartmoor, Tavistock and Launceston); 140 (Dorchester); 143 (Truro 
and St. Austell); 144 (Plymouth); 145 (Torquay and Dartmouth); 146 (Land’s 
End and Lizard). 


Scotland 


Sheets 30 (Banff); 40 (Inverurie and Ellon); 51 (Stonehaven); 53 (Sound of 
Mull); 58 (Arbroath and Montrose); 63 (Perth); 64 (Dundee and St. Andrews); 
66 (Loch Lomond); 67 (Stirling); 75 (Dunbar); 79 (Lanark); 80 (Peebles and 
Galashiels); 82 (Girvan); 83 (Loch Doon); 84 (Nithsdale and Moffat); 85 
(Hawick and Eskdale); 87 (Newton Stewart); 88 (Dumfries); 90 (Stranraer). 


TEN-MILE (1 : 625,000) MAPS 
In two sheets (price 5s. each): Land Utilization; Land Classification; Types 
of Farming; Vegetation (England and Wales only). 


THE LAND OF BRITAIN, Report of the Survey 


The following County Parts are still available: Moray and Nairn; Rutland 
(2s.);_ Ayrshire; Sutherland; Zetland; Berwickshire; Montgomeryshire; 
Huntingdonshire (2s. 6d.); Kirkcudbright and Wigtown; Caithness; The 
Lothians; Dumfries; Renfrewshire; Lanarkshire, Dunbartonshire and 
Stirlingshire; Peebleshire and Selkirkshire and Roxburghshire; Carmarthen; 
Cardiganshire; Cumberland and Westmorland; Bedfordshire; Oxfordshire; 
Leicestershire; Northamptonshire; Nottinghamshire; Staffordshire (4s.); 
Highlands of Scotland and Bute; Angus, Kincardine, Aberdeenshire, 
Fife, Kinross and Clackmannan (10s.); Warwickshire; Worcestershire 
(12s. 6d.); Channel Islands (5s.). 


THE LAND OF BRITAIN, ITS USE AND MISUSE 
(Summary Volume). 2nd Edition (Longmans, 60s.) 


THE WORLD LAND USE SURVEY 


Land Use Map of Cyprus 1 : 253,440 by R. R. Rawson and K. M. Sealy, 3s. 
Occasional Papers No. 1. The Transvaal Bushveld by Dr. Monica Cole, 5s. 


All orders to: 
EDWARD STANFORD Ltp., 12-14 Long Acre, London, W.C.2. 


Enquiries to: 
ProFEssor L. DUDLEY Stamp, London School of Economics, London, W.C.2. 
or GEOGRAPHICAL PUBLICATIONS LTD., Ebbingford Manor, Bude, Cornwall. 
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R. E. Dickinson: City, Region and Regionalism and The West European City. 
I. D. Margary: Roman Roads in Britain, vol. 1. 
A. D. C. Peterson: The Far East. 
F. E. Zeuner: Dating the Past. 
These books are now in the Association’s library and may be borrowed by members. 


GIFTS AND COVENANTED DONATIONS FROM MEMBERS 


We acknowledge very gratefully donations from the following members in the 
period September 1955 to October 1956: 


A. M. D. Baker S. Grindrod M. W. Parkin 
I. M. M. Baker M. G. Hanks L. G. Pass* 

L. Brooks* T. Herdman* F. Perrins 
Rev. Brother Arthur H. C. Lamb* S. H. Potter 
E. M. Coulthard J. CG. Larkinson* H. J. Randall* 
A. Davies* B. R. Law P. H. Sandall* 
G. Davies E. Lyall C. H. Saxelby* 
D. G. Dyson* F. McKechnie B. B. Skinner* 
H. J. Fleure* C. B. Moller* D. D. Taylor* 
E. Foskett* M. Murphy* T. C. Warrington 
T. W. Freeman* M. H. E. Murray* J. R. Wilding* 
G. Freeth Lord Nathan E. C. Willatts* 
M. J. Graham-Campbell* P. A. Nicklin* 


* indicates covenanted donations 


NEW ORDNANCE SURVEY PUBLICATIONS 


In 1955 the Ordnance Survey Office published a new edition of A description of 
Ordnance Survey medium scale maps (2s. 4d.) in which mention is made of two new 
series of maps, the Regular Edition of the six-inch map of Great Britain on National 
Grid sheet lines and the First Regular Series of the 24-inch map (1/25,000). The 
new six-inch maps were reviewed in Geography, vol. xl, July 1955, p. 207. The first 
sheets of the Regular Edition of the 1/25,000 maps have now been published; they 
cover the area around Plymouth (north and east). The chief differences between 
these maps and those of the Provisional Edition (which they will supersede as they 
are published) are that these are compiled from the Regular Edition of the six-inch 
maps and are based therefore on recent surveys; that a fifth colour has been intro- 
duced—green, for woodiand; and that field boundaries are in black instead of grey. 
The road classification has been extended to distinguish more clearly between 
unclassified tarred roads and other minor roads; rights of way are shown. The symbol 
for multiple-track railways is strengthened to a solid black line. Roman and italic 
numerals are used to distinguish between heights fixed by levelling and heights not 
so fixed. On the sheets so far published, a key to symbols is printed in the bottom 
margin. The price remains the same as for the Provisional Edition (2s. 6d. paper flat, 
4s. 6d. paper folded in covers). 

The Ordnance Survey Office also announces that Bench Mark Lists, compiled by 
kilometre squares, are now available for certain areas (6d. each). Further informa- 
tion can be obtained from the Director, Ordnance Survey Office, Leatherhead Road, 
Chessington, Surrey. 


DISPLAY MATERIAL FOR TEACHING 


The first part of a catalogue of suggestions on the preparation of materials for 
visual aids in teaching has been compiled by Mr. G. A. Vincent, a member of the 
Westminster Branch, and is being distributed by the National Committee for Visual 
Aids in Education, 33 Queen Anne Street, London, W.1, price 1s. post free. This 
section offers suggestions on aids to drawing and lettering and reproduction processes 
and contains many illustrations as well as full information about sources of equipment 
recommended. The catalogue is published in a limited edition only. 
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NEW FIELD STUDIES CENTRE 


The Field Studies Council (formerly the Council for the Promotion of Field 
Studies) is to open in March 1957 a fifth centre, at Preston Montford, near 
Shrewsbury. The programme of courses for 1957 will be obtainable from the 
Secretary of the Field Studies Council at Balfour House, 119-125 Finsbury Pavement, 
London, E.C.2. This new centre, situated on the south bank of the Severn, four miles 
west of Shrewsbury and on the edge of an enclave of Lowland Britain in the 
Highland Zone, offers opportunities for the study of contrasts of physical, agricultural 
and historical geography which should attract school, college and university 
geographers; its accessibility will prove an advantage to its visitors. 


GOLD COAST GEOGRAPHICAL ASSOCIATION 


In April 1955 the Gold Coast Geographical Association was founded with the 
object of furthering interest in, and promoting the study of, geography, with special 
reference to West Africa. Meetings have been held at Accra and other centres and 
the new Association owes much to the benevolent guidance and goodwill of members 
of the Department of Geography at the University College of the Gold Coast, 
Achimota; Professor W. J. Varley is the first President, and Mr. E. A. Boateng the 
Honorary Secretary. Membership is drawn mostly from schools and colleges in the 
Colony, Ashanti and Togoland, with other members from further afield and in 
other walks of life. The Association’s activities have included lectures, visits, an 
Annual General Conference and a vacation course for teachers of geography in 
secondary schools. There have been published two half-yearly Bulletins (at present 
in cyclostyled format) in the contents of which are the constitution of the Association, 
papers on Gold Coast geography and notes on geographers and geography teaching 
and research in that part of the world. 

We warmly congratulate our Gold Coast colleagues on their establishment of this 
healthy organization and upon their achievements in the past eighteen months. We 
hope by correspondence and an exchange of journals to maintain continuous contact 
with them. Articles published in their Bulletin and other publications will be 
mentioned in our lists of geographical articles in Geography and members of the 
Geographical Association may consult the G.C.G.A. Bulletin on loan from our 
library. Those who wish to join the Gold Coast Geographical Association and to 
receive its publications should write to Mr. E. A. Boateng (University College of the 
Gold Coast, Accra, Gold Coast) who would supply information about oversea 
subscriptions and the cost of the Bulletin as well as deal with enquiries about Gold 
Coast geography which may be sent to him by our members. 


PUBLICATIONS FOR FIELD STUDIES 


The National Federation of Young Farmers’ Clubs has taken over the stock of 
publications of the Le Play House Press and has available for purchase the Discovery 
Broadsheets (Nature; Local History; Folklore: gs. 8d. the set of three) and the leaflets 
Farm Study and The Countryside Today (7d. the pair). Orders, accompanied by a 
remittance, should be sent to the N.F.Y.F.C., 55 Gower Street, London, W.C.1. 


FARM VISITS 


The General Secretary of the National Farmers’ Union has recently advised us 
that the Union is at all times pleased to co-operate in projects concerning agriculture 
and wishes to further understanding and goodwill between town and country by 
helping children, students and teachers. Regional Officers of the Union can put 
enquirers in touch with local farmers willing to help with information and facilities 
for farm visits, and members who would like such help in these matters should write 
in the first place to the General Secretary, National Farmers’ Union, 45 Bedford 


Square, London, W.C.1, mentioning their membership of the Geographical 
Association. 
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Correspondence 


EIGHTEENTH-CENTURY ENGLISH SHIPPING STATISTICS 


In drawing attention to the States of Navigation, Commerce and Revenue (P.R.O. Customs 
17) in my article on Chepstow (Geography, vol. xl, 1955, p. 101, Fig. 2*) I stated that 
these records “‘give the shipping registered at each port in 1772~1808 but contain no 
details of the actual flow of trade.”? This statement was based on a selection from 
the thirty-seven annual States; in the course of checking through the entire series, 
however, a few volumes have subsequently been found to contain port statistics of 
inward and outward shipping as well as details of ships registered. 

For each of the two years ending 5th January 1790 and 5th January 1791 there are 
lists of the numbers and tonnages of incoming and outgoing vessels at each English 
port, with countries of origin and destination distinguished under more than fifty 
heads. Numbers and tonnages of coasters entering and clearing at each port are 
also listed (Customs 17/11 and 12). The ports specified are the same as those listed in 
Geographical Studies, vol. 3, 1956, p. 39, except that Leigh is omitted and Aberystwyth 
has replaced Aberdovey. For the year ending 5th January 1792 a similar list gives 
totals for foreign and coasting trade without specifying places of origin or destination 
(Customs 17/13) and for the year ending 5th January 1797 there is a list relating only 
to the coastwise traffic (Customs 17/18). Otherwise this series contains no information 
about the movement of shipping at individual ports. 

The existence of these records was kindly pointed out to me by Mr. W. E. 
Minchinton of University College, Swansea, who has worked through the first half 
of the series. The statistics of overseas trade relations will be of particular interest 
to students of the historical geography of English seaports, especially as they relate to 
the comparatively “normal” period between the Eden Treaty of 1786 and the out- 
break of war with France in 1793. 


Trinity College, Dublin J. H. AnpREws 


CORRECTION 
* The following corrections should be made in the caption to Fig. 2: line 6, read 
“MSS” for “MS”; line 7, read “give” for “gives”; line 8, read “‘contain”’ for 
“contains.” 


Reviews of Books and Atlases 


With very rare exceptions, books reviewed in this journal may be borrowed from 
the Library by full members or student library members of the Association. 


Asia East by South: A Cultural Geography. J. E. Spencer. 22 x 28-5 cm. 
ix + 453 pp. London: Chapman & Hall Ltd. New York: John Wiley & 
Sons Inc. 1954. 68s. 


A book as long as this is clearly intended for university students, yet it will satisfy 
few of their needs. The treatment is too superficial for the book to be used as a 
text-book, and lacks the coherence needed in a regional synthesis. Rather more than 
half the book is description country by country, and here the basis is historical. 
The modern geographical environment is described but this is subordinate to lengthy 
accounts of the development of each country, and detailed analysis of the political 
and economic developments of the last few years. There are only four photographs 
(of paddy fields) but the book is crowded with distribution maps. These reflect the 
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shortcomings of the text; many are on an unnecessarily large scale, while none makes 
any attempt to relate the distribution to any other factor. Others are overgeneralized, 
thus a full-page map of India showing “Facilities for Irrigation” simply shades areas 
with “facilities for irrigating much cultivated land” but makes no attempt to distin- 
guish different types of irrigation. In other cases the data available would have 
allowed detailed distribution maps instead of crude shading showing “‘primary and 
secondary producing areas.”’ Professor Spencer has related the present cultural 
geography of Monsoon Asia to its past, but in failing to relate either to the physical 
environment he has not written a Cultural Geography. K. M. C. 


Natural Resources, Food and Population in Inter-Tropical Africa. 
Report of a symposium held at Makerere College, September 1955. L. D. 
Stamp (editor). 17:5 X 25 cm. 104 pp. London: Geographical Publica- 
tions Ltd. 1956. 5s. 


In September 1955 a geographical symposium was held at Makerere College, 
Kampala, Uganda, under the auspices of the International Geographical Union and 
with the support of U.N.E.S.C.O. Designed to bring together workers in one of the 
major regions of the world sometimes described as underdeveloped and to concentrate 
on a study of the problems of the region, this meeting was undertaken by the Union 
in its endeavour to promote geographical work in parts of the world where problems 
are numerous and acute and workers still few and often isolated. The Report, edited 
by the President of the I.G.U., includes in its contents the papers presented to the 
symposium, excursion reports and map and reading lists, which permit us to participate, 
retrospectively and without the benefit of the discussions, in this forgathering of 
geographers. Contributors include British, French, Spanish, American, Sudanese 
and Swiss geographers. The papers discuss topics connected with resources, land use, 
agricultural practice and population in Uganda, Nigeria, Gold Coast, Sierra Leone, 
French West Africa and Sudan; there are two reports on the work of the World 
Land Use Survey in Africa. 

Teachers especially will find these detailed accounts of research topics of value in 
the particular illustration of the geography of these regions, while everyone who is 
interested in the problems of Tropical Africa should be aware of the results of recent 
research here recorded. The Report is a useful up-to-date addition to library material 
on Africa. M. O. 


Southwest Pacific. K. B. Cumberland. 14 x 22 cm. xviii + 365 pp. 
London: Methuen & Co. Ltd. 1956. 28s. 6d. 


The publishers are to be commended for making this book, first published in New 
Zealand in 1954, more generally available, by bringing out a London edition. It 
will be warmly welcomed by all teachers and students concerned with Australian 
and New Zealand geography. While it is sure to become required reading for any 
university Course on that area, it is something more than a textbook. One of Professor 
Cumberland’s avowed aims is ‘‘to draw attention to that widespread but little-known 
area wherein Australia and New Zealand find their special interest.” His chapters 
on the “Pacific Island Neighbourhoods” .of the two dominions are admirably done 
and would, alone, ensure for his book a special place in geographical literature. They 
fill one-third of the book, more than is devoted to either Australia or New Zealand, 
which get seventy-odd pages apiece. Inevitably, the treatment of New Zealand is 
the more detailed, and as that country is the field of the author’s personal expertise, 
the result is a model of what such things should be. The chapter on Australia is a 
concise and useful summary of a wide variety of published material, some of which 
is not readily available in England. 

A number of errors in the first edition have been corrected in the second, but a 
few seem to have been overlooked. In Fig. 1, a hemisphere centred on Wellington, 
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the letters N, E, S and W have been wrongly substituted for the azimuthal bearings 
0°, 90°, 180° and 270°, which were shown on the original map, an oblique equidistant 
azimuthal projection. Loxodromes through the centre do not appear as straight 
lines on this projection. The same projection is used for several maps of the Pacific 
Ocean, but the reader is not warned of this. In Fig. 33, the area shaded “15-40” 
(cattle per square mile) should be “less than 15” and vice versa. 

In a book so well written, so lavishly illustrated and so handsomely produced, the 
lack of a bibliography is to be regretted, while the absence of any acknowledgement 
of sources can only be deplored. Weiss 1B» 


Tropical Soils. E. J. C. Mohr and F. A. van Baren. 16 X 25 cm. 498 pp. 
Interscience Publishers Ltd. London. 1954. 61s. 


This book supersedes and amplifies the senior author’s account of soil development 
in the former Netherlands East Indies which is known to English readers through 
Professor R. L. Pendleton’s translation (The Soils of Equatorial Regions, Ann Arbor, 
Michigan, 1944). Written to meet the need expressed at the Fourth International 
Congress of Soil Science held at Amsterdam in 1950 for a new text-book on tropical 
soils it is, in essence, an advanced critical treatise on soil genesis under tropical 
conditions. Chapters I to VIII deal with climate, parent material, rock weathering 
and clay mineral formation, soil mineral associations and organic matter. The 
senior author’s concept of tropical soil genesis is summarized in Chapter IX and 
applied to the soils of Indonesia in Chapter X. There follow chapters on lateritic, 
podsolic, margalitic (heavy grey to black montmorillonitic clays) and other regionally 
important soils not included within the foregoing classes. A discussion of the problems 
involved in tropical soil classification completes the volume. As each chapter 
constitutes a critical review of all relevant publications, bibliographical references 
are commendably complete and up to date. 

Clearly this is a book for the specialist, the practising pedologist; but a library 
copy should be readily available to all engaged in the teaching of physical geography 
in college and university. It is a volume to which they may profitably turn not only 
for descriptions of specific examples of the many different soil types that develop 
under tropical conditions, but also for detailed accounts of the weathering of igneous 
rocks of all kinds or quantitative expressions of the different elements of the soil 
climates of tropical regions. 

Unfortunately this valuable book of reference is marred by much unnecessary 
jargon and by many misspellings and ill-chosen expressions. R.S. W. 


The Standard Reference Atlas. G. Goodall and H. Fullard (editors). 
27 X 40 cm. xxiv + 120 plates + 103 pp. London: George Philip & Son 
Ltd. 1956. £5 15s. 6d. 

As a reference atlas to provide the answer to “where is it?’ enquiries by news- 
paper readers and office staffs, this will undoubtedly prove to be a most helpful work; 
its index of nearly 90,000 names can be expected to meet most of the demands that 
are likely to be made of it. A critical atlas-user will dislike the overcrowding of names 
on some plates, poor legibility because of confused composition on others and other 
typographic infelicities. Many of the plates criticized on these grounds have not 
been revised in style since pre-war predecessors of this atlas were compiled, and with 
their content revisions and additions they lack both the aesthetic attractions and the 
clarity of much modern cartographic printing. 

This is essentially a political atlas (only one-fifth of its 120 pages of maps contain 
physical maps, and these are mostly small-scale maps of large areas) and it is prefaced 
by black-and-white maps to illustrate the changes of boundaries between countries 
that have taken place during the present century; there are also useful tables of 
summaries of countries giving their areas and populations, languages and commercial 
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resources. A select list of places, the names of which have undergone changed spelling 
in recent times, is also helpful. ORR: 


Study Atlas. roth edition. 22 x 29 cm. 152 pp. London: Collins- 
Longmans. 1955. IIs. 


Visible Regions Atlas. roth edition. 22 x 29 cm. 96 pp. London: 
Collins-Longmans. 1955. 8s. 6d. 


Clarion Atlas. Welsh edition. 2nd edition. 18:5 x 22 cm. 64 pp. 
London: Collins-Longmans. 1948. 3s. 4d. 


Visual Contour Atlas. 19 X 23 cm. xvi pp. index + 40 pp. maps. 
London: George Philip & Son Ltd. 1956. 3s. 


Oxford School Atlas. 2nd edition. 19:5 x 26cm. vi + 138 pp. London: 
Oxford University Press. 1956. 12s. 


Shorter Oxford School Atlas. 2nd edition. 20 x 26cm. 66 pp. London: 
Oxford University Press. 1956. 7s. 


Oxford Economic Atlas of the World. Shortened edition. 19°5 < 26cm. 
iv + 112 pp. London: Oxford University Press. 1956. 21s. 


The bewildering multiplication of administrative and economic developments in 
many countries during the last decade—the inevitable aftermath of a devastating 
War—has imposed on the compilers of school atlases the task of issuing revisions at 
frequent intervals in order to present a faithful and up-to-date cartographical record 
of “this changing world.” Teachers, for their part, applaud this zealous quest for 
correctness, whilst reflecting that perhaps the world is changing too rapidly; in these 
days school atlases tend to become out-dated before they are out-worn, but replace- 
ment is difficult when the allowance for books fails to keep pace with the rising cost 
of publication. 

All these atlases are revisions or modifications of earlier works, and many of them 
have become familiar to teachers so that this review will mention only salient points. 

The tenth edition of Collins-Longmans Study Atlas contains several new features, 
including g world economic maps, 33 insets of the continents to show seasonal 
climatic conditions, 8 plates of coloured photographs, and an increased number of 
exercises. The Visible Regions Atlas incorporates the same additions and revisions 
without, of course, the valuable exercises. 

The Clarion Atlas comprises a selection of maps from earlier editions, and becomes 
a Welsh edition by the inclusion of endpaper maps of Wales with a bilingual key. 

By virtue of size and price the Visual Contour Atlas invites comparison with the 
Clarion Atlas, although the differences of presentation are distinctive; the Philip’s 
publication employs a more subdued range of colours throughout, and favours the 
dichotomy of physical and political maps for the continents and leading countries. 

The new edition of the Oxford School Atlas (which was reviewed in Geography, 
vol. xl, November 1955, p. 308) adds world maps of economic and barometric 
conditions, and modifies the maps of Britain on the million scale. The latter now 
have hill-shading superimposed on the layer colours, and minor place-names have 
been removed to the gazetteer, where their precise location is indicated by National 
Grid references. The Shorter Oxford School Atlas offers a selection from the contents 
of the above; the revised edition, issued within six months of the original, adds a 
number of world maps and effects a valuable reorganization of names in the gazetteer. 
These two atlases differ from all the others in the extensive use of hill-shading to 
supplement layer colours in the representation of relief. 

The Shortened Edition of the Oxford Economic Atlas contains the map section of 
the parent work, omitting the Country-by-Country Index and the Notes on Com- 
modities. It should prove to be a useful addition to the reference collection in a 
school library. M6 Nolo 
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Rice (Grist), rev., 212 
Man in evolution (Sahni), rev., 214 
Maps 
Ordnance Survey new publications, 
277 


Ordnance Survey 1/25,000 Regular 
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